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-2-a«— ^y^nrc^ywy^yK (y^) T^yy^ 
2-^°— ^y^n^^i/y^^yv, (y^) T^yy^ 
2-/^7^nr»xf/K (y ^) T^yyU@?2 

-y^yju^-u^^iy/u^/u^a) (y^) r^y 

y^^E-y^— ; ^uv, t^y^hy^v, a-y^yi- 

O^^S^tf^y^^-y^- ; y^-yyU^nai^U 
V, />-7/^D7 P Dt'l/V, 7yftlT-5fy*07 
ylS^lfnyp^qey -r- ; t'^yu h y y W*i/i/y 

^ if^yuhyih^^^^o^^^rtr^* 

g?, ^-^yi'iScD^y T;\'*/\'*XT/i'ATfi?y/i'*/i'zz. 
^"r/v y ^yw ^ K, ^^y^ u^f 

^ K, 7 p ot 4 ;uvK> K, ^yi^-e * K, 
y^ u^T ^ K, ^"^ f/i^ ^-f ^ K, Kxi^y^ u>< ^ 
K, ^r7!)/WKU\ 7xn;WKU\ v/^ 

ijn^hy/K y^^y D^hyyu^cor^ y o-hy 



-5- 



; &ffc tfn/K ififc If ~ y &{fcT y /K 7^ 
[0 0 2 0] \?~^m&ft<D±mi>\ T?V 

&mm&W%&&i-Z>* j ^-w$lv> o h 5 o ^eyu%jgJL 
±, 9*L<tt7 0%H±^ ±E*y^--e*>5rt 

[0021] fta»-cfc, ^AMOttttV^b. 

v\> «fc0#*L<fi* y/i^^*7Vi^ty^-&tf 

bv^e y -^—asfiffiit-e 4 o %^£}xt^5 r £ 

[0 0 2 2] 1* 

&L,ft&m¥®&tt (Mw) fcftTOiH-* (Mn) 
t<Dit (Mw/Mn) tt, »lcR^*tl*V>i6S, #* L 
<ttl. 8*iTC*>"!K *"?#*L<ttl. 7&TX'h 
9, $fe^#*L<«:l. 6ETFCfc*K **5#*L< 
tel. »lC#*L<ttl. 4ETF-0*> 

•9, *<>#*L<ttl. 3^T"C$>^o *I§^WGP 

So 

[0023] *snic**r*S t*~A^fi^#cogfc¥$/# 

h$ r 7 7-f--'T?»EUfc»S\ 500-1, 0 00, 0 

oo^ffiiw$t<, i, ooo-ioo, oooa* 

£9#£L<, 5, 000-50, 0 0 0#S 



[0 0 2 4] rHB»ft95***«*flU MtflRflEft^ft 

[0025] r»j»7^^S^ifej tt> JEtc, 

[0 0 2 6] rs^a^jjfej ttftfoxv^ 

[0027] rtiexofi^ffi^tt**ij, ryfv>/7 

&1&Z*)\Z.<<^ (Mw/Mn^l. 

1-1. a*ff*»b*tSii:tlc, ^ey^- 

<h IB^JOttiZ^Jt Id J: o r 5H- A» g&i£=f>hn- 

[0 0 2 8] t^oT r JJ fy^7^^1^J » 

[0 0 2 9] 4*5. y irv^fi^tttRlllc^V^tt. 
OZb&^itK -mat, 5WBW5FfiHtft**tfct>0 
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[0030] ry r v^^^^a^&j ttiS¥«^4 
tt, fc^xii^-^/v- *7 • y#>- • 

yfxr^- (J. Am. Chem. Soc. ) , 19 
9 4^ 116i, 7 9 4 3HIC^£*l.5J;5ft='Aa' 
h#yuy^ y >^^^V>5^C0 X ^^n^U^roL— yu 
X(Macromolecules). 199 4^ 2 
7 2 2 8HI^2*l£<fc9ft~ hn^i/Kft-g* 

i/Z^M^l (Atom Transfer Radi 
cal Polymerization:ATRP) /«£ 

[oo3i] rnv^7^i^&j <z?m> W 

l\ r©S^»7^;H^St LtllftliBMa t 
yjaszewski?), i? J r*~i m /)' - $"7 • 7 * ]) # 
> '^r^^^ytxr^- (J. Am. Chem. So 
c. ) 1 9 9 53s 117t, 5 6 1 41, 
^rzr— ;vX (Macromolecules) 1995 

2 7 9 0 11, (S c i e n c 

e) 1 9 9 63s 2 7 2t, 8 6 61, WO 9 6/30 
4 2 1 -^£1$, WO 97/18247 WO 9 8 

/0 1 4 8 0fM, WO 9 8/4 0 4 1 5-*§-<kf8, £> 
^^Sawamotob, ^ D^l/^a-;UX (M 
a c r omo 1 e c u 1 e s ) 1 9 9 53s 2 8t, 1 
7 2 11, W9-208 6 1 4#§l¥8- 
4 111 7^«4ifi6S*«f 

[0 0 3 2] *»WtC*5V^r, rtb6^UfcfV^7^ 
[0 0 3 3] £JLT(cy f ^yyitXfrM&lzo^X&m 

[0 0 3 4] 1 3 2 7 0 6^«^^$tt"t 

T/No^*H|oa^#S:»5*ifet, 4WW86 1-2 
7 1 3 0 6^i, #fr2 5 9 4 4 0 2^S, ftPHBB 



5 4-4 7 7 8 2^^C^^iiT^5J:9^7K®S^ 

[0035] #TK X y fy^7 ^;ul^lcov>tS 

[0 0 3 6] *<Doh. *t\ ~hn**K{fc£<»4£ 
fi^-efl-«^3fS4=- ho^>71)-7^ (=N 

-o-) ^7^Mt5/tWiar«i^o 
J:5*ft^«RtLTtt. R£tt3ii4v^ 2, 2, 
6, 6-m&-l-t°^])i/~/l'**i/yi/%/l^>2 t 
2, 5, 5-g&- 1 -fcTn y £?=A'**i'7i?**' 

<0ft**4«Tor/^r/vaisas-efc-5 o Mrftftte- 
2, 2, 6, 6-r h7^f;w- l -fcV<y ^ 

(TEMPO) , 2, 2, 6, 6 -X 

\,y^;V- 1 -t°^<y i^AO^i/yv^/K 2, 

2, 6, 6—r h7^f-^-4-«y- 1 -tv<y 

— /l/aMfi/?^*^ 2, 2, 5, 5-7^7^^- 
l-foy^;v^^7^/K 1, 1, 3, 3—r 

J ^r-y;v (galvinoxyl) 7!) — y i?j>/UW 
[0037] ±E5y*Mty tr^^SJ«:7^*^» 

v^lSl */Hd»U 7-y*/^BB*6»J0. 1-lO^u 
[0 0 3 8] 7^^«±#J^fCtt, n*<o{k&Vo& 

^^p/^vk, y- t-^/u/<— **s/ 

K^^^T/^^-yw^^-^r V *y>f y tf/w?— 
**i/*JJl— (4- t -^f;>^n^ 

v\ ^^>ic s ^ 0 -^v-Kcoftbt)ic:T^tr^^y^ 
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[0039]Macromolecules 199 
5, 2 8, 2 9 9 3T*^$ixr^5J:9lC, 

(0 0 4 0] 




[0 0 4 1 ] ±BO=hn^ri/Kft^*ft4f0 7^*A' 

[0 0 4 2] roUK-T-»»9^*/H[*-ett, 

C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) CH 3> C 6 
H 5 -C (X) (CH 3 ) 2 



R'-C (H) (X) -CO z R 2 , R*-C (CH 3 ) 
(X) -CO z R 2 , R*-C (H) (X) -C (O) 
R 2 . R*-C (CH 3 ) (X) -C (O) R 2 V 

R 1 -C 6 H 4 -SO z X 

[0 0 4 3] Hft&lk9i?*A<>a&4>totfflb tr. a 
{ fc^x tt^ pyvft^ A'* = A^k*4fc s r. 1 1> -c 

[0 0 4 4] T;U^x;vg^tt ^^S/^ n ^ «b 
LTtt[g££ft?\ #J;itf. (2) K*Hlta* 

R 4 R 5 C (X) -R 6 -R 7 -C (R 3 ) =CH 2 (2) 
R 3 tt**, *fctt*?7l'*. R 4 , R 5 tt* 

iS*£Lfc*><9, R 6 te. -C (O) O- (^*7VU 
S) , -C (O) - (*hm . *fctto- t m- f p 
-y^-l^g, R 7 teK&*£3\ 1-2 
0 <D 2«<OW«S"C 1 fi£*±<D^— 7/H&&£<&A/-C^ 

■*SR\ R 5 ©S#«iltll, **. **vvS. a 

[0 0 4 5] -«5£ (1) -C^£*l5, TA^^SSr 

XCH 2 C (O) O (CH 2 ) n CH = CH 2 , H 3 CC 

(H) (X) C (O) O (CH 2 ) n CH = CH 2 , (H 3 
C) 2 C (X) C (O) O (CH 2 ) n CH = CH 2> CH 
3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH = CH 

[0 0 4 6] 
lit 2] 



C02(CH2) n CH=CH2 

X 
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m. nliO-2 0(DlS) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH = C 
H 2 , H 3 CC (H) (X) C (O) O (CH 2 ) n O (C 
H 2 ) B) CH = CH 2> (H 3 C) 2 C (X) C (O) O 

(CH 2 ) n O (CH 2 ) m CH = CH 2> CH 3 CH 2 C 

(H) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = 
CH 2 , 

[0 0 4 7] 

lit 3] 

CI 

mttO-2 0 (£>ggc) 
o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) „-CH = C 
H 2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 ~ (C 
H 2 ) n -CH = CH 2 , o, m, p-CH 3 CH 2 C 
(H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 , 

n{10-2 0^ft) 
o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -0- (C 
H 2 C = C (R 3 ) -R 7 -C (R 4 ) 
(5fc*. R 3 . R\ R 5 , R 7 , XttiEfcHi:. R 
8 tt, E&*£3\ -C (O) O- , -C 

(O) - (^hS) , Sfctt\ o-, m-, p-y^- 

R e ttM«Sr£\ tfctt««»l-20©2f©«ll 

yjg^Sttft^tlTV^O-C, R 8 tLtC (O) o 

(O) OS, C (O) 7* = l/yi#ff4U\ 
[0 0 4 8] (2) ©fc^*J«Wfc«*-*-* 

ftfetf, 

CH 2 =CHCH 2 X > CH 2 =C (CH 3 ) CH 2 X. C 
H 2 =CHC (H) (X) CH 3V CH 2 =C (CH 3 ) C 

(H) (X) CH 3 , CH 2 =CHC (X) (CH 3 ) 2 , 
CH 2 =CHC (H) (X) C 2 H 5 , CH 2 =CHC 

(H) (X) CH (CH 3 ) 2 , CH 2 =CHC (H) 

R 4 R 5 C (X) -R 6 -R 7 -C (H) 

O] B -S i (R 10 ) 3 -a (Y) a ( 

(5^K R 3 . R 4 , R s , R 6 , R\ XttiKlcrac, 
R 9 , R 10 tt, ^fnt^Sl-2 0W/^S, 



H 2 ) m -CH = CH 2 , o, m, p-CH 3 C (H) 
(X) -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) n -CH = 
CH 2 , o, m, p-CH 3 CH 2 C (H) (X) ~C 6 H 
4 - (CH 2 ) n -<3- (CH 2 ) m CH=CH 2 , 

|g, n(ll-20(0it, mfj:0-2 0(OiS) 
o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH 
= CH 2 , o, m, p-CH 3 C (H) (X) ~C 6 H 4 - 
O- (CH 2 ) n -CH = CH 2 , o, m, p-CH 3 CH 
2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = C 

ntt0~2 0<0&») 
o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n ~0- 
(CH 2 ) m -CH = CH 2 , o, m, p-CH 3 C (H) 
(X) -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -C 
H=CH 2 , o, m, p-CH 3 CH 2 C (H) (X) - 
C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) n -CH=CH 

ntel -2 0CE>8|^ mli0-2 0Olf) 
-jR* (3) T^SftSfc^tfSitf&fta. 

(X) -R 8 -R 5 (3) 

(X) C 6 H 5 , CH 2 =CHC (H) (X) CH 2 C 
6 H 5 . CH 2 =CHCH 2 C (H) (X) -C0 2 R. C 
H 2 =CH (CH 2 ) 2 C (H) (X) -CO z R, CH 2 
= CH (CH 2 ) 3 C (H) (X) -CO z R. CH 2 = C 
H (CH 2 ) 8 C (H) (X) -CO z R. CH 2 =CHC 
H 2 C (H) (X) ~C 6 H 5 . CH 2 =CH (CH 2 ) 2 C 

(H) (X) -C 6 H 5 , CH 2 =CH (CH 2 ) 3 C 

(H) (X) -C 6 H 5 , 

[0 0 4 9] T/u^=/uSSr#i-5^Dyv{b^^*^ 

o-, m- f p-CH 2 =CH- (CH 2 ) n ~C 6 H 4 - 
SO z X, o m-, p-CH 2 =CH- (CH 2 ) n - 
0-C 6 H 4 -S0 2 X, 

Iff, ntt0-2 0O«Eft) «t?«>5o 
[00 50] ±BKflH±3' y ^ItttSWl^nyy 
ft4fctt-Ctt:WcH«*ii-f, «^.tf-«S: (4) ic^ 

(R 3 ) CH 2 - [S i (R 9 ) 2 _ b (Y) b 
4) 

TV-^m. 77^S, £fci* (R* ) 3 S i O- 
(R* tt«*»l-2 0Olffi(Z>^{k7K»S-e*>o-C. 
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^) hy^/^/^n^ri/S^L> R 9 £ 

»*Ht£«:*U Y^2«K±#aE-f-5t#*ixe>ttH 
-■efcottJ:< 1 aiotv^rti^. atto, i t 

2, *fctt3«r, £fc. bttO, 1, $fctt2£^-f 0 
mttO-19(^)IS-CfcSo /:/cL, a+mb^ltfc 

-jR* (3) ©ft-g*«rAff»l-«l^-r64e>tf, 
XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) 3 . CH 3 
C (H) (X) C (O) O (CH 2 ) n S i (OC 
H 3 ) 3 * (CHJ 2 C (X) C (O) O (CH 2 ) n S i 
(OCH3) 3 . XCH 2 C (O) O (CH 2 ) n S i (C 
H 3 ) (OCH3) 2 . CH 3 C (H) (X) C (O) O 
(CH 2 ) n S i (CH 3 ) (OCH3) 2 , (CH 3 ) 2 C 
(X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH3) 

0~2 0^It, ) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (OC 
H 3 ) 3 , H 3 CC (H) (X) C (O) O (CH 2 ) n O 
(CH 2 ) ro S i (OCH3) 3 , (H 3 C) 2 C (X) C 
(O) O (CH 2 ) n O (CH 2 ) ra S i (OCH3) 3 , C 
H 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 
2 ) ro S i (OCH3) 3 , XCH 2 C (O) O (CH 2 ) n 
O (CH 2 ) ra S i (CH 3 ) (OCH3) 2 , H 3 CC 
(H) (X) C (O) O (CH 2 ) n O (CH 2 ) m -S i 
(CH 3 ) (OCH3) 2 , (H 3 C) 2 C (X) C (O) 

0 (CH 2 ) n O (CH 2 ) B -S i (CH 3 ) (OCH 3 ) 
2 > CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O 

(R 10 ) 3-3 (Y) a S i — [OS i 
R 3 ) -R 7 -C (R 4 ) (X) — R 8 - 
R 3 . R\ R 5 . R 7 . R 8 . R 9 , R 10 > a, 
b, m, X. Yte±i5iC|5]C) 

(CH3O) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , 

(CH3O) 2 (CH 3 ) S i CH 2 CH 2 C (H) (X) 
C 6 H 5> (CH3O) 3 S i (CH 2 ) 2 C (H) (X) - 
CO z R. (CH3O) 2 (CH 3 ) S i (CH 2 ) 2 C 

(H) (X) -CO z R. (CH3O) 3 S i (CH 2 ) 3 
C (H) (X) -C0 2 R. (CH3O) 2 (CH 3 ) S i 

(CH 2 ) 3 C (H) (X) -CO z R. (CH3O) 3 S 

1 (CH 2 ) 4 C (H) (X) -C0 2 R, (CH3O) 2 
(CH 3 ) S i (CH 2 ) 4 C (H) (X) -CO z R. 
(CH3O) 3 S i (CH 2 ) 9 C (H) (X) -CO 

2 R, (CH 3 0) 2 (CH 3 ) S i (CH 2 ) 9 C (H) 
(X) -CO z R. (CH3O) 3 S i (CH 2 ) 3 C 
(H) (X) -C 6 H 5 , (CH3O) 2 (CH 3 ) S i 
(CH 2 ) 3 C (H) (X) -C 6 H 5 , (CH3O) 3 S i 



(CH 2 ) m -S i (CH 3 ) (OCH 3 ) 2 . 

l~2 0(OS^ mttO-2 0<DS&) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (OC 

H 3 ) 3 , o, m, p-CH 3 C (H) (X) -C 6 H 4 - 

(CH 2 ) 2 S i (OCH3) 3 , o, m, p-CH 3 CH 2 
C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OC 
H 3 ) 3> o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 3 S 
i (OCH3) 3, o, m, p-CH 3 C (H) (X) - 
C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3 , o, m, p-C 
H 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 3 S i (O 
CH 3 ) 3 , o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 
-O- (CH 2 ) 3 S i (OCH3) 3 , o, m, p-CH 
3 C (H) (X) ~C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 
3 S i (OCH3) 3X o, m, p-CH 3 CH 2 C (H) 

(X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 S i (O 
CH 3 ) 3 , o, m, p-XCH 2 -C 6 H 4 -0- (C 
H 2 ) 3 S i (OCH 3 ) 3> o, m, p-CH 3 C (H) 

(X) -C 6 H 4 -0- (CH 2 ) 3 S i (OCH3) 3> 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 ~0- 

(CH 2 ) 3 -S i (OCH3) 3 . o, m, p-XCH 2 
-C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3 -S i (O 
CH 3 ) 3 . o, m, p-CH 3 C (H) (X) -C 6 H 4 
-O- (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- 

(CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3> 

[0 0 5 1] ±E3HBtt^yyU*«:#-rS*^nyv 

(R 9 ) 2 _ b (Y) b ] B -CH 2 -C (H) ( 
R 5 (5) 

(CH 2 ) 4 C (H) (X) -C 6 H 5 . (CH 3 0) 2 (C 
H 3 ) Si (CH 2 ) 4 C (H) (X) -C 6 H 5> 

m, Riis*si-2oor^s, TV-^m. r 

[0 0 5 2] _h|5t Kn^r^uS*r»oW«/Nny>fc 
HO- (CH 2 ) n -OC (O) C (H) (R) (X) 

m. R\±7kmm**iz\*mm& 1 ~ 2 oorM/u», 

7 n(j:l-2 0 CO SIS) ±IS 

/ufr-MtGrntLxtemzmfeisti-r, Tiao«t5* 

H 2 N— (CH 2 ) n -OC (O) C (H) (R) (X) 
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[00 5 3] 
Ut4] 



(CH2)fr 




Kf*. 2o£il±0§i^$r^o^^ny>'^ £fc 

[0 0 5 4] 
[fb5] 



o,m,p-X— CH 2 — CeH4-CH 2 — X 
o^x— CH-CeH 4 -CH— X 



<j*3 CH3 

WP- X— C-CeH 4 — C X 

CH 3 CH 3 



t 1 

X-C-fCH^-C > 

CO a R CO2R 



H 



<j*3 <j**3 

X-^-tCHds-ip X 

CO z R CQ2R 



H CH 3 CH 3 

X— C— {CHJ— C X X— C— (Chyfr-C X 

COR COR COR COR 

ni*o~2 0<DfiSu xteiss* **, £fcfiac>» 



X-CHj-^-ChV-x x-(j>h-c— (pn-x x-<p — ft - <f — x 

O CH3O CH 3 CH3O CH 3 



[0 0 5 5] 



C 6 H 5 CgH 5 
X-CH-fCHJfrCH-X 



Ute) 
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? 



X— CH 2 -C-0-(CH 2 ) S -0--C-CH 2 --X 



X— CH-C-O-tCHdrO-C-CH— X 

? 

x— C — C-O-fCHJs-O-C-C — X 
CH3 CH 3 

(iS*. nli1~2 0©BS. XfcH£». $fcl*39» 

X-CH 2 -C— C— CH 2 -X f" 3 f" 3 

II II X— CH— C — C — CH— X 

0 0 |f || 

0 o 

CHa CHa 

x -?~rr?- x 

CH3 O O CH3 



°' m ' p " X-CH 2 -C-0-C6H 4 -0-C-CH2~X 

OH3O 0 CH 3 

o.m.p- X~ CH-C-0-C8H 4 -0— C-CH— X 

CH30 0 fH. 

-c — c-o-CbH 4 -o-c-^ — X 

CH 3 CH 3 



o.m.p- 



o.m.p- X— SOjrCWSOg-X 



[0 0 5 6] r(Ofi^^c^oV^Tffiv^b4a6t*=./^^^y 

x&m\cm^zzb&xzz> 9 

[0 0 5 7] &&mtb\*xm^bti6W»&*tM*k 

12, mtm-m. mtm-m, Bvitm-m. ^rwt 

tfys^JttHrOBSW, 1, io-7xtyhDjjy 
9, <fc0#4L^Efi»tt. *^-H!*»*fl:**tf 



S e>fc#*U^EIim* % N, N, N' , N" , 
N" -^y^f/^xfi/yh!J7^-e^ 0 4 

>r>«8# (RuC 1 2 (PPh 3 ) 3 ) fc«j££l/t#S 

mmmb ^xr^^^^^r^^^iyvmf>mm^fi 

(F e C 1 2 (PPh 3 ) 2 ) H 21^^^^ h 
y 37^:^**7 >f (N i C 1 2 (PP 

h 3 ) 2 ) , &U\ 2jffiOn^>5ryKOfcf^ h }) 
7 4>mtt (N i B r 2 (PBu 3 ) 2 ) fc, Mt&b L~t 

[0058] fi^tt^sfflsfctt^-a^sai^-effft 5 

/V — /K n-yf;v7;V3-;K t e r t -r/^vW 
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fcf*~ V y/K -<>y~ YVj^<d~ Y yyu»S«, m 

[oo5 9] *tz, K^ttsnfti^, «*w:ot:-2 

0 0t©JSItfrn^m, #£L<tt5 0-1 5 
[0 0 6 0] *&m<DR¥&9>yi?*/i'm&\^ t\b 

tf, Cu (I) SrttKtt LTffli^fc«p<oCu (ID 

3RHB*rfe*UJi-*ife-efc5 (Macromolecul 
es 199 9,3 2,287 2#M) . 

<ttix> 

1*1. lf@J£*±4. OJ^T. *blC»*b<ttl. 2^ 
0Ub3. 5HTtfc5, 

-[Si (R 9 ) 2 _ b (Y) b O] m -S i 
[*t, R 9 , R 10 Wt, ^ftlt^»l-2 0^ 
*^X. ^3g»6-2 0<DT!J-ywS, ^«Sc7-2 0 
©77^1, (R' ) 3 SiO- (R' WtjR 

*ftl-2 0OHl5ORft**a-C*)o'C. 31SCDR' 

Shy^tf/^n^i/XSr^U R 9 *fcflR 10 # 2 

Lv Y*5 2fiK±#aE-f5tt-?:iie>ttBI--e*)oT<> 
<fc<, Hfto-CV^-Ctilf^ ateO, 1, 2, *fcJ43 
4\ b«:0, 1, SfcHt2£^-r o 

Og&T*$>5 0 fc/cU a+mbS l"C*ar ttrJdJB 

[oo6 3] *p*4W»ttai: L-ctt, tikz-tts 

* s T^3*i/S, TS/Aoj-^S/X. *h*io<— h 

X. r^^/^#->x*if<o— jRicttfflsttrv^x 
*5*>w , bJx5 0 r*ie>tf>5 VCtt, TVva^X* 7^ 
KX* 7$y^^»sjftU^ **»»tt*s^>f 

[0 0 6 4] *D*4W»ttX^*»Xtt. 1 flO'SM' *IK 
^-tC 1 - 3 w * #-C# % ( a + £ 

b) ttl-5fl<0«H##*LV\ JD*»«ttX^*» 



ae«tt < gffixoffi« 

**M©«flsffiB** * Wk * *T 4 * WMMc =f Aft 
4tt»##lcR*£ixaStefc:H: % =*A5Htlc*#4B 

[006 1] iESWBtt'SfgXSr^sldBlc^ft < £ fc 

fi^*Sr«3&i-5*ffitt. #^¥3- 1 4 0 6 8f^ 
f&\ 4-5 5 4 4 4#&*L #§§¥6-2 1 1 9 

2 2#^«WcH«3Ji-o*a 0 L^L4*br*tbo 
^»-Cfc5©^ »e>*L3S<&#tt, aBffttefBXfrJt 

Mw/Mn 

fl«SiB<4Siv^HlB*#LT^So Sot, 

«»-e^«*«tc««tt«lBXt#+* tr-A*** 

#*r#Sfc»lctt, ±B ry t^^y^yufi^fej «: 
[0 0 6 2] KTlcrixt>o l »IBXlcov^TKWt'5o 
*»W©»«tt^5/^XfcLttt, HRSC (6) ; 

(R 10 ) 3-a (Y) . (6) 

X^JB«tti/y/i/X1»^2m±»^i-5»&l-tt, * 

n >«^4 if ic <t $ sus * tut *4 mmww&K 
2o«KTt?«>act*»*u\ £<k> — 

(7) 

"S i (R 10 ) 3 -a (Y) . (7) 
(5t*K R 1( \ Y, attffllEtKC. ) "C*$nSSR« 

[oo6 5] 4*3, mmfeteZtift^tK a<ktt*% 

at-r5tatt2fl«±dS#*U\ *fc, aJ&*3fl<Dt> 
CD (fljxtf hy;* h^rV'&tBX) «:2ffl^t>^0 

^***tt (WW) icBLrrt2«ot>oo**«t 

JC, 2<®(Dt>^ («*«^^ h^rVtlBX) <b3ffl<7)>b 

co by ^ h^^tex) ^effflurt><tv\ 

*»WK*5lt« T/u^r=/uXtt, »3£ttS*i4v^, - 

(7) -c**n«t>o"c*>sr.tds»*u\ 

H 2 C = C (R 11 ) - (7) 

R 11 li7K^^fe5v^ig^i-2 0co^L 

(7) tC*3^T, R^tt^H^fcS^ttKWft 
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i~2 o©£{bk*K-c*>9, &#mzn£XT<o£?te 

- (CH 2 ) n -CH 3> -CH (CH 3 ) - (CH 2 ) n - 
CH 3 , -CH (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , - 
CH (CH 2 CH 3 ) 2> -C (CH 3 ) 2 - (CH 2 ) n - 
CH 3 , -C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n -C 
H 3 * — C 6 H 5x — C 6 H 4 (CH 3 ) , ~C 6 H 3 (C 
H 3 ) 2 x — (CH 2 ) n — C 6 H 5x — (CH 2 ) n ~C 6 H 4 

(CH 3 ) % - (CH 2 ) n -C 6 H 3 (CH 3 ) 2 

[0 0 6 6] Skid, PRfcttSftftV^ S^fr (1) 
^/M^A-g, 9»ttft; 3 

[0 0 6 7] r/u^^a^fi^*©*«©»-&»* 

U- * V|g£4? £^ ur ££» £ ;h/C V * * r L V \ 

-NR 12 2 

(R 12 tt***fcf««** 1-2001 ffoflns-ofc 

- (NR I2 3 ) + X" 

(R lz r±±Efcni: 0 x _ [^7^ty 0 ) te^sna 

[0 0 6 8] iES^ R I2 tt***fcI*R*»l~2 
7-2 0O77^^S§3i^|f tjtt^o 2{ltf>R 12 fl 

HU hrs; (8) : 

-OC (O) C (R 13 ) =CH 2 (8) 



H 2 C = C (R 14 ) -R J 



R J 



R i ^i***fcf*^/i'S£*U R 15 i*-C 
(O) O-, Jfcdo-, m-, p-7x^l/yS^ 
U R 16 ttltaa*^ *fcttK*»l~2 0O2«<D*T 

v\ R 17 fi7K^, *fcll«*»l-2 0©7/^^ 

&km& 6-2owy — /ws*^nK*» 7 - 2 o or 



[0 0 6 9] (8) lC*3V>T, R 13 C0A^^L 

Ttt#l£H;t£*l1\ — H N -CH 3 , -CH 2 

CH 3 , - (CH 2 ) n CH 3 (ntt2-l 9<oaa*Sr* 
-T) % -C 6 H 5 , -CH 2 OH, -CN«ttS*tfe>Jl<5 
*\ #£L<tt-H, -CH 3 -C*5. 

[0 0 7 0] *t\ swraSftlMc J: 9 «att^ 9 a- 
T\ «MtS/9A^a^blB6l|»'CE«L-CV^<. 

[0071] ««tts/y^a5S:'>ft< tt>ifi*i-str 

(A) 7A-^~A'g£4># < fc t> 1 {0^1" 6 tr~^xa 

(B) *»S«r*4< t fc 1 Wt5 tf^^fi^^l- 

(C) tr^/u*«*<Mr^*1-*B 

(D) 9^*/^a^lcJ:9 tf^*a-&*Sr-&dii-4B 

(E) S«tt©Kv>«*-/>ny^j|S-fr«:/^ft< 1 1 1 

[0 0 7 2] (A) ©*tt-efflv^ar/^*-s:/vij*r/^ft 
< t i> i »rrs tfn^sfi^fia/f <oirife-e#c>*t 

[0 0 7 3] (A- a) yi?$/US&lzX 9 tT^^Sfi 
«#tr*/*1-aiRfc:. «*tfTEo-«SC (9) ic#tf 



■C (R 17 ) =CH 2 (9) 

[0074] (A-b) y trv^7^*/^a^icj:9 tr 
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v^>\ 1, 7-^*^>\ 1, 9-T$*J=->t£ 
{0 0 7 5] (A-c) EJfctt<Di«l^*-^nyvJ* 

y /v h y y^/i^, r y h y ?vWB4 if^^ras 

KTC" (R 18 ) (R 19 ) -R 20 -C 
(5$+, R 17 tt±lBlJlHC. R 18 x R 19 ttttlC^yW^ 

£\ $fcn«*si-i o©2i©i«ifc*u m 

r 18 , R 19 <Dm^m\mtLx\^ -co 2 r, -c 
(o) R#±xf-cN<Dmmzttzh<oi>m\c&*L 

[0 0 7 7] (A-e) g^ttOgV^i-^Pyvfi 
[00 7 8] (A-f)B5tt^«*-/N D yyje 

t i ttTf s t^i^fi^fti^ 

«*(11) *>6l^«: (1 2) ^»Sh6i5 4T/Hr 

H 2 C = C (R 17 ) -R 21 -0~M"" (1 1) 

R 17 > M-J4±BfcH R 21 \tmm&l~2 

H 2 C = C (R 17 ) -R 22 -C (O) 0~M" (12) 

fttiwffft 1-2002 ao«as-T? i mu±.(D^-r 

[0 0 7 9] ±»©K«tt©i«v^*»/Nciyvtt**: 
'>4< £ 1 1 r^XK^tto^rtifctt, 8tT% 

H- [S i (R 9 ) 2 _ b (Y) b O] m 
{5t*K R 9 , R xo tt. V>-f^t^*l-2 0OT^ 
«*86-20©79-/U^ ^lgS7-2 0 
OT7M/H> (R' ) 3 SiO- (R' 

m$ti~~2o<Dim<D$i{t7k3i&xhox, 3<icdr' 



[0 0 7 6] (A-d) ^M^i|V^-/Nnyyje 
££'>4 < t fc 1 WP^S ?=A«ft*fltt:. -«SC 
(10) lc*rfe>*t«J:3 4r^=^Sr*rSSS 

(R 17 ) =CH 2 (1 0) 

[0080] £ 1tT/\str~jumt:'J>ft <thi miTti 

*a«*^4<ttiffl^r-r6tr= 

t fc i mr*-& tr^**a^*<&*»£ 

(A-g) h*S/K©J:5fcilJ*fWB3 
i*\ mtT y /ko J: 5 ftr;^^i$fAnyyft« 

[oo8i] (A-h) rj^yvr*- h^or^ 

[0 0 8 2] (A-i) 5A**ny K*> 

[0083] (A- j ) 7* V/l^ftDT^^/um^ 
[0 0 8 4] *3BW"Cri (A- a) (A-b) ©J: 5 4 

5jS^& (A-b) ©#lfcj»3feK:»*U\, 
[0 0 8 5] Kfttto*^K*-^ny^tt^«r^ft< 

iO**-e*>*^b (A-f) 0*4fe3fttS bJC»*L 
[0 0 8 6] *fc, JRatti/y^ajSr^+at 
■fir. (1 3) ^^fixS^W^T^nSo 



S i (R 10 ) 3 _ a (Y) a (1 3) 

shy^y^n^i^u R 9 £fcteR 10 a*2 

L> Ytf2mU±fttEtZk$Zh,L>\*m--Xh<DXi> 
J:<. *4oTV>Tt J:v\ aliO, 1, 2, £fctt3 
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bflO, 1, £/ttt2£^1- 0 mttO-I9 
<D&&VhZ>o fc*TU a+mb^ t&ffi£ 

-fz>h<ot1-Zo } 

Z.tlbt Y*isy>{k&®<D*X'i>. (1 
4) 

H-S i (R 10 ) 3 _ 0 (Y) a (1 4) 
[0 0 8 7] ±BOSHittV5A^a**+«t Kni/? 

e*-*u7-f vjgflc, e& (o) -^f^fh7^ 

*«<001i: LTtt, RhCl (PPh 3 ) 3 , RhC 
1 3 , R u C 1 3 , I r C 1 3 , F e C 1 3 , A 1 C 1 3 , 
P d C 1 2 • H z O, N i C 1 2 , T i C 1 4 *Hfi&tfbtl 

[0 0 8 8] (B) (A-g) ~ (A- j ) 

[0 0 8 9] (B-a) fcr~/WRfi 

*tttr*jaM-siw^ «x.tfTieo-jR* (is) ic^ 

H 2 C = C (R 14 ) -R 15 -R 16 -OH (15) 
R*\ R 15 . R 16 Wt±E^Hi:) 

[0 0 9 0] (B-b) ])\f>r7i?#frm&lZ£W 

[0 0 9 1 ] (B-c) «^tf»M¥5-2 6 2 8 08 
[0 0 9 2] (B-d) 3 9 9 1 

2. ^8-2 8 3 3 l 0lc«*iiaj:54iilMk* 

[0 0 9 3] (B-e) «x.tf«rBH¥6-l 16 3 12 



[0 0 9 4] (B-f) «Jx.f«#BM z 4-l 3 2 7 0 6 
[0 0 9 5] (B-g) RJStt<OiBl^*-^nyvjB 

(i6) ic^ffejisi^ft^sssrw-rasc^k*^ 

M + C" (R 18 ) (R 19 ) -R 2 °-OH (1 6) 

R 18 , R 19 > R 20 , tt±BfcRt) 
R 18 , R 19 com^5IS<h LTWt, -C0 2 R. -C 
(O) R*3<tW-CN<0»5gSr*-r5t^s»JcjSF*L 

[0 0 9 6] (B-h) SA£ttO«V^*-^ny>JS 
£Sr*J>* < 1 1> 1 ffl*PT S tf -/l^fi^ftK, eg*** ® 

[0 0 9 7] (B-i) R£ttOi6l\R*-^ny:/|S 

««; (17) *>aw± (is) fc^sttaj; 5ft*WK 

HO-R 21 -0"M + (17) 

(5t«K R 21 *5iO ! M" , 'H:B9E^rai:) 
HO-R 22 -C (O) 0"M + (18) 

(Stf. R 22 *5J:t^M^BSiSlc^i:) 

(B-j) y t*y^7^^/^ia ^) t'x/^i^ 

[0 0 9 8] r<0J;5ftfls£tti: LTttltlclSfcSttft 
-jBW (19) ^*ti5ft^*#iWbJi 

H 2 C = C (R 14 ) -R 21 -OH (1 9) 

So ) 

±E-«* (l 9) \C7jk£iiZit&®tLXt*mcmfe 
Ztift^iK X^&®%-ehZ>k^5Zkfrb, 10- 

[0 0 9 9] *^T*« (B-a) - (B-e) ^tf 
(B-j) <0J:5 4*»a«:»A-f6*ffilc^ n yv*$ 
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&*)®BXhZ>&frb (B-b) <Dl?m&£ «bK#£L 

^ t> i «#-ra *f^*a-&#o/Npy^«rs«-ra^ 

■e**jiW>fo (B-i) o*ft^$e>|c#Sbv\ 

[o 1 o i j *fc, -&*wmm&*sv*mk'(yi' 

H 2 C = C (R 14 ) -R 15 -R 23 - 
) 3 -a (Y) . (2 0) 
R 9 , R 10 . R 14 , R 15 . Y, a, b. mtt_h 
E&NC R 23 tt. *fcH««»l-20© 

2»tist i fl«±©^— ^te^i^^Tt 

[0 10 3] (D) <Z)*«»i&»J«fe-Cffl^e>iX-5, 

M + C" (R 18 ) (R 19 ) -R 24 -C (H) 
(Y) b O] m -S i (R 10 ) 3 - a (Y) a 
(5t*K R 9 . R 10 x R 18 . R 19 > Y. a, b , m> fi 
BiJlEtcllCo R 24 ttKggtt^. 4fcliR*Sl-l0© 
2 Wilt 1 iW^x-r/^^^t'^tt) 

a, mmm^i oory-/ua*fcr^*S7-i o 

R 18 , R 19 <D«iF-»5iaiL-Ctt* -C0 2 R, -C 

(0) R&£Xf-CN<Dffim&^1-2>h<D*m\C&l£l. 

(1) tf-;i^*:y-?-£y ^i/y^/^fi-g-ffilCct 

(2) i^t^t^i^^f^^^s^w 

[0 10 5] S 



[0102] (C) <D#S^ffl^*-5H : 4McS'g*0> 

tvi^-^s t saw* v ^mzwitn^t&vo tLx 

K *?-fr*J* h^rv->y^n f/U (y*) 
5u-hft4f©J:54, Tf2-JKi£ (2 0) -c*rrt><D 

(R 9 ) 2 - b (Y) b O] m -S i (R 10 

- 1 4 0 6 8. #^4-5 5 4 4 4 

tti/y/vSSr*i-^^/^^v, JIMMt*' 
[0 10 4] (E) O^ife-effl^feixS, ±y*<Dfifctt 

v^s*-^ p y^^>4 < 1 1> i »rra ^ 
^zmmitu m&&m&w*fm t-r^m^my 

>*m:$foit&yob LXte-j&jX: (21) -e^-rto 

(R 25 ) -CH 2 - [Si (R 9 ) 2 _ b 
(2 1) 

(i) An^ySW< tt>io^«*««c#-rae' 
^#fi-&#*JBtu (2) *«/NDyy* % r^y 
a£*rfc£»*ffl^-crs /ssr^r-rsBjjisicaEift-r 
a 0 

[0 10 6] T^ySSrW-rSBiftatLTri. 4#i-PS 

feZtift^tK (22) i^sti5*^«^*n 

-0-R 26 -NR 12 2 (2 2) 

*te**A/-e^T t i V ^Xft 1 - 2 0 <o 2 «<0#«g 
4riR-r o R 12 fi7K^*fc^^mi-2 0(0 1<ffi(D^ 

St*$)^ 2^R 12 tezvM;:i^-T*t><fc<g&oT^ 

±E-JttS; (2 2) (C43^T, R 26 ^HiJ^±0^.-^ 
2 0O2l©t«S-C*>^ MtfKI9[l-2 0©r 

-C 6 H 4 -R 27 - 
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-c (o) -r 28 - 

[0 10 7] tr^yU3Ra**05fe«/Nny^S:jEifti-a 

« ^^^HT^y £ k 

Mitf, -fW (2 3) lc*S*i5*»Si:T5/*Sr 

HO-R 26 -NR 12 2 (2 3) 

A/-C V *Tt> cfcV ' AXft fficO^aS 
R 12 tt***fcf4K3Wfcl'-2 0©l«O*» 
ST?*> 9 % 2 <@<DR 12 teSVM^-T*t> £ < S4otV> 

±E-«S; (2 3) fcl&^T, R 26 ttlfl»±<0^-T 
2 0(0 2ffiOWmS-Cfet)> «x.llgi*ftl-2 0OT 

^i/vs, K*S6-20<ory-i/yi, mm&7 

-C 6 H 4 -R 27 - 

XtJ:v^*fti-i 4©2«o*«SSr*-r) "CSS 

-C (O) -R 28 - 

R 28 tt, *«IS^*fcfil«l£ll±©3i— 

^Xf*«^A«^*frA/^v^Tt>J:v^«ilHRl'-l 9 

[0 10 8] A*»4fk^*fcL-C, Wittx*/-^ 
T^V; o, m, p— T^jyx-J—J^; o , m, p — 
NH 2 -C 6 H 4 -C0 2 H ; >T U 77^>, 7^ 

7* Mta, 

[0 10 9] 7;yl^^rv/7xtyWSo^ 

4) icssnaft^to^tfbiia. 

M + 0"-R 26 -NR 12 2 (2 4) 

»£«r&A/cv>T fc .fc^KJtft i - 2 o (7) 2 ffico^as 
MW. R 12 d:*^^fc^^S: l~2 0^1 ffioWffi 
fi"C*)9, 2®(OR 12 fiS^lc|^--e^ < t<^^oT^ 



fi4»rv^^«>A^^>'^-r 0 ) 

±E-JR* (2 4) fc*3t*"C, M + tt. **$/T— *V 

^y^y^^^^ty, so^/utr^y 

[0110] ±I2<E>T ^ / m t *^p->T ^SrflWrft 
^4t&%}<D?h, mtefrfctO^ls bn-yuaSL^l\ A 
¥#*a-c*>Stv^5jSd»6. -IK* (2 5) K^-fr 

* / 7^y-/U^cD^, Sfcte-jK* (2 6) IC^-fT 

M + 0"-C 6 H 4 -R 27 -NR 12 2 ( 2 5) 
lVTCT-C (O) -R 28 -NR 12 2 ( 2 6) 
(5t*. C 6 H 4 H^ai^UVg x R 27 tt. B^Je^^fc 

TfcJ: V^*ft 1-1 4(02 R 28 tt. 

#A/-Cv^rt>J:t^*Scl-l 9<D2i©tiS^ 
■To R 12 ^7K^*fcttj^^l-2 0(7)l«^«ST* 
£>9, 21@(OR l2 ^i5:v^^^^-T^«i:<^oTV^Tt> 

-JS* (2 4) - (2 6) IC^StlS^^T^^Sr 
HR* (2 3) fc^SttSfc^*** 

[0111] *Sttfl:£fc£ Ltl^l^^^^-C 
#5. WTrrTSk. h*ish\ 

h\ *])$j*=.h*->h\ yf^Axh^yK, ^hy 
!)^-tert-^h^v/K, ^/!l!)A-tert-/ 

h#s/K, 6mTh9 9±* mm**)**, sum?-* 

f ^A, xf;H)f r)A x n-^^vy^^^, ter 

t -y^/vy^A, y^^^^y^n tvi^r^ k, 

^SoftfflSIl, ttfcMRttftv^ ±E*B(«c#L 
0. 5 -5 Sft, »^L<(i0. 8-1. 2SiT? 

[0112] ±ettE**±etra*Ei&$*sRfcffl 

§^^nyy^WIISfi ; T-fe 
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y*y — >K ^^/-/K /d/V-/k ^y^n/^y 

— /K n— 'H'A'TA'^— A\ ter X—z/^-^TjVzj 

~ h y ;k ~ h y /u^<o^ h y : m®^ 
r ^ h'&mm ; ^y ^vw^**^ k^<o*/i^* > k 

[0 113] M^4^TV^-^.^A-ryJ-VT*fc5^-^ 
7^^A7^K, fh7^7^^A/N7 

-f y^o/V-zK n— l/^vl^/Wa— A\ ter 
t -^7/^-;^(07;^- A*8ttE ; Ti? 

<D*-tf*- h&&m; ^f/u*;uA7; h\ v>y^ 
/VTir hT^ K^JK ; ^y ^/V*/^*^ 

[0 115] a&^KteO-l 5 OtftTft? Z.b&X 

[0116] *wi*E£*»a-rafc»fc* rjs»& 
m&tot L-cttfE«c«y^Lfcfco^ij^c, h y y ^ 

^T^>, h y^^T^ hy^7^y?(D7 
;^/i^7 ; y ; f h 7 ^ fyvxf i^y ^7 ; -<>y 
y 3-;ui/3L?- i/yh!)7; y 7 S ^ ; tr y 

[0 117] *SfI«E^ffl^P>tl57 $ y Sttfc 



ter t — y h^rv'J&A'rf^/i^ 9-7/W3M/xi^y 
[0 118] £fc> 7 ^K7=*>^J:0 t^W&fi-& 

»Srt-**ifc. fl#«iLttt, -«« (2 7) T-^£ 
*LS«3fi«r*Ti-5^A'*«-&*fc. -»3t (2 8) "C 

-CR 29 R 30 X (2 7) 

(at, R 29 . R 3 °ti, tf^/^^y^-^^uvte 
TfiftgKJS'&LfcSo xtt, Xtt, 3^ 

^^^-To ) 

M^OC (O) C (R 13 ) =CH 2 (2 8) 

Sr^-r o M + ^7/v^y^m. 27cte48*7:^e~*A 

©TRKSSr^Ti-Str^Sfi^tx -/R^C (2 9) X* 

XC (O) C (R 13 ) =CH 2 (2 9) 
W't, R 13 ^tKH. «*ftl-2 0O*»S 

®7K&g£#i-£ ^y^7^^h 

<t-&ft«rRjs$*. a#>f v^7*-h*t-«a; (3 
ho-r 31 -oc (o) c (r 13 ) =ch 2 (30) 

R 13 tt7Rifi, *1t\*. Ki»l-2 0Ot«S 
SrS-T. R 31 ^^*2~2 0CO2«(D^S^ 

-To ) 

[0 119] ±IB®^^«fe^o^"CKWi-S 0 

(D-«a; (27) -e^stts^Mwatfl-rs^^* 
fi^t, ~/Ka (2 8) -e^*H5ft^»fcos«ic 

-CR 29 R 30 X (2 7) 

(at. R 29 , R 30 il, t^f^;v-(7)xf uyft 

^FfflfPSIC^LfcS, Xte. ft*, XI*. 3!> 

mzm-f 0 ) 

M-~OC (O) C (R 13 ) =CH 2 (2 8) 

(at, R 13 «7K^. ^*^l-2 0^filS 

«:*■*•. M*tt7/^yAJB. *fci*4j^7V^e^^A 

-r^^$r«-rp ) 

-«a (27) •c^^tbs^iissisigsr^ri-stf^^a: 
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[0 12 0] -ft* (2 8) T?*SiL*^*t LTtt 

-H. -CH 3 , -CH 2 CH 3 , - (CH 2 ) n CH 3 (n 
f*2-l 9<E>M&£^-f) , -C 6 H 5 . -CH 2 OH, 
-CN. m*m\fbtl. #U;L<f2-H, -CH 3 1?$) 

*^b LTttr h7^f^7y^-^A^t>, rF7 

h 7 n £ A >T # >*5 J: ^ > ^/v t?'* y ^ 

>\ $V<}J±J*^hZ>o HftSt (2 8) ©a-^T 
^tf-^ttffiiwu (2 7) ^oyyli:»L 

#*L<ttl-53ft. 3Efc#*L<f*l. 0~ 
1. 2%&VhZ> 0 roKlS«r*llrt-58ilt LTtt» 

V, r/K 7t hy, ^yf^^Jrv' 

h\ ^^/^MT; h\ ^^7th7^ h\ ^ 

-jRlco-i 5 0t:r\ m&&<omi%m&i%W'tZ>tc#) 
dS* l< tt^a- 1 o oic-cfT* Po 

[0121] ±IB@o*ffilco^TRWr«, ©7k8£g 
tr«1-6lf5i/u*«^»4, -«5S (2 9) -c^SJiS 

XC (O) C (R 13 ) =CH 2 (2 9) 
(5**, R 13 tt7R§ff, SfcWU «#«1~2 0<D#»£ 

Hftst (29) r«*li«fls^«4: tr»»K:iwe*ii 
R l3 ©**«i LTtt, -h. -CH 

3> -CH 2 CH 3 , - (CH 2 ) n CH 3 (nfl2~l 9 CO 
^^1") , -C 6 H 5 , -CH 2 OH, -CN, 
*lffefV #£L<te-H. -CH 3 Tfo5o 

[0122] tk^s^, »*L<tt*«{c % w-r 



[0 12 3] (a) y fcf>^7^*^fi-&ICJ:9 tT^/w 

*S^*«r^*i-5Bic. (3 i) ^-c^£ 

H 2 C = C (R 32 ) -R 33 ~R 34 -OH (3 1) 
(5£*. R 32 tt&I?§£c 1-20 Ot«S-e**4fcfj:> 

fci^o R 33 tt-C (O) O- (^tvI-S) > 

o-, m-tL<ttp-7x=i/ya«:*t. R 34 ttS 

J:v^*«i-2 0©2ffio#«SS:*-r o R 33 *^* 
TvuS^fcOtt 7^ju-h^fc R 33 ^ 

[oi2 4] (b) y \r>4r7i?*A>tticj:9 tf-A- 
[0 12 5] r©J:5ftft-6*tbrtt»lc|RSa?*ift 

v\p, hrs: 02) {ZTFZtizfc&mm&mifbti 

H 2 C = C (R 32 ) -R 35 -OH (3 2) 

£1±<d^-t*&&*$A,-c^x t> J: V>«*» 1-20 

^2 ) 

±E-IBW; (3 2) ^$ti5ft-&*i:LTtt«Fl-KS 
Ztitt^tK 7<mm&T*1bZb^oZbfrb. 10- 

[0 12 6] (c) »BB 5 F4- 1 3 2 7 0 6»^«ftif 

9»?>ix5-jRS: (2 7) -C«$ft6J:54i(t*-/NP 

y^»*«r^4 < 1 1> i <@£*rr5 tr=/u*a«#^> 

[0 12 7] (d) HWIb9^*/H:*J!:J:9»6tL 
(2 7) -C**tt5J:5*«*-^ny^JB^ 
»^ft<2:t>lfl«i-«if^XX«ffK: % (3 
3) fc*rfbh5J:5 4*»aS:*i-5Sc)eft*/^=. 

M^C" (R 36 ) (R 37 ) -R 35 -OH (3 3) 
(5t*. R 35 «±^Lfct>co<J:(^aiTfe^ 0 R 36 *5J:tf 

msti^i oor/^/u®t>L<ii> r 3:^g^-r 0 
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R^xxiR^^m^&^mtLxn. -co 2 r 

^TV^S) , -C (O) R (^hS) , -CON 

(R 2 ) (T^KS) % -COSR (^-rt^TVV 
S) , "CN (r:h!)/H) , ~N0 2 (-Fnl) § 

S*ft6-2 0©ry^S*fcflS*»7-2 0 
(D77/^S-C$)9, ML<^iSl-10(O7 
/U^SfeL<tt7*nyua-e*>a. R 36 *3j;tfR 37 £ 
LTtt, -C0 2 R. -C (O) R*5it/-CN*S«FlC 
ff*U\ ) 

(e) J: 9 »6tt5-«a (2 

7) -e**n5K*-^nyi/^S:^ft<tt>HB# 

[0 12 8] (f) I^fl^SOAoyy, #£L<tt 
(2 7) •C*Sft5AnyyS : />i<tt)lfif 

ts^/^l^ic Tie-iKxt (3 4) «rc*s*i 

6*a**#**S/T=*VXttTE-«K (3 5) « 

HO-R 35 -0"M + (3 4) 

R 3S *5<tt/M + tt±3SLfctOtra«-e*> 

£o ) 

HO-R 35 -C (O) OHVT (3 5) 
<SW>, R 35 ^J:U^M^±^Lfct>^^:^T^ 

So ) 

**W-ett (a) - (b) «>J:5 4*»S«:*Al-*# 
hZ&frb (b) U\ 

[0129] (c) - (f ) <D±5Kmm-^*y 

*J:9#a-e*>5jfi3ft»b (f) o*fe$s$blc#£L 

[0130] ±e®<D#&{co^-cR93-rs 0 
Otk^s^-t^ trn/^a^ic, ^vm-h 

HO-R 31 -OC (O) C (R 13 ) =CH 2 (3 6) 
R 31 l«fS2-2 0(D2l^iS^ 

-To ) 

(3 6) -c***taft*«iffc LrrtwcKSSh 

ftV^S, R 13 Oj|##J£LTfl. -H, -CH 

3 , -CH 2 CH 3 , - (CH 2 ) n CH 3 (nfl2^1 9<D 
tt^^t) , ~C 6 H 5 . -CH 2 OH, -CN, ^ 



[0131] 5t£«ic:*»aSr*i-5tr=^3Ra^*tt. 
[0132] s;-f ys/r*-Mfc*»tt % wcroesii 

^!iuy^y^-h, i, 5-^y^ uvs?>f y 
i/y^y^7*-h, >f y*n^>fy^7*- 

tt>-CtS 0 *fcyn?*>f ys/X*-h«r«Ufll/rt> 
«*>ftv\ 

[0 13 3] ±9t"C*tfci8«tt«r^-rfc«)lctt, flJ 

*tf* ^^rf-^^^^^y^r^-h, **ft^y* 

«WfcKFJh« (III), 3fegc£#J (IV) lcov>T 
>>*»Wlc*5ltS. IMtttJfcJH (III) fcS^Wttfe 
££#J (IV) tt^a^fcojftsjspfettTv^d^ 0Hx.tf 

-ik¥#n<D r »»^«-»<D*{k £ j (2 3 5- 

242) ^\zm&£frtzm*<Dh<D&mfbtiz>i>K z. 

[0134] S£<t:Kih#J (III) LTte, 
IWWV^MARK PEP— 3 6, MARK AO 

*{b¥$l) , I r g a f o s 3 8 , Irgafosl6 
8, I r g a f o s P-EPQ (BLbVvfttfc 

[0 13 5] t /PJMfcfr** LXtt, 

r t J — /K 2, 6 -v ? - t 
e r t ~xf;l/7sy- /K (Xtti* 

XttMJ) (ayf^y^) 7xy-;K 2, 2' 

(4xf/l/-6-ter t-7f/U7x 
/—A') . 2, 2' -^^vtr* (4yf;v-6-t 
ert-7^7xy-;l/) , 4, 4' -^y«rVtf 
* (3-^^-6- t e r t -yf^7x/-^) , 
4, 4' -ft^ (3-^/l/-6-tert-7f 
/V7x;-;P) x 2, 5-y-tert-7f/WF 
»*/>\ 2, 5-y-ter t-7 5;w^Kn^; 
V, hjlxfi/y^!)3-/u-k'7- [3- (3-t- 
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h] , 1, 6 [3- 
(3, 5-^-t-^-4-tKn^>7x^) 
/pm-M , 2, (n-^-^^^ 
^) -6- (4-t Kn^>-3, 

r^y/) - l, 3, ^xy^u 

^VU-T h^^r* [3- (3, 5 -V- 1-7^-4 
-t KP^i/7x^V) :/n tfv*-*— H , 2, 
t-^xfuyt^ [3- (3, S-^-t-y^- 
4-tKn^>7xx/p) ^o^-h] , 
vvu-3- (3, 5-i/-t-^-4-t Fn^> 
:/u K N, N' -—^rf*^^U> 

tr* (3, 5-^-t-^-4-tKD^r^-tK 
K) , 3, 5-^-t-^-4-tK 

A\ 1, 3, 5-hy^^/W-2, 4, 6 — h 9 ^ 

(3, 5-*J- t-^^-4-fc Kn^^y^) 
'O'ifV, tf* (3, 5-i?-t-^-4-t Kn 

(3, 5-^-t-^-4-t Kn^y^) 
>fy->T>CU— K 2, 4-2, 4-t^* [ {Xt*?* 
^) y^/V] o-^U)/— /K N, N* -fcT* [3- 

(3, 5 t-^/W-4-fc Ko*S/7x^) 
yDt^x/V] t K7'^^ h 1 ;^ (2, 4-v^-t- 
y^/uy^^/U) 7t^7r^fK 2- 
2-tKa^>7x^) h y7/-/K 2- 

[2-tKn^>-3, 5-f* (a, a-^f7l"< 
y^) 7x^] -2H-^/hy7^/V > 2- 

(3, 5-i/-t-^f;V-2-tKn^>7x^) 

^/hyr/^K 2- o-t-y^-s-^^ 

7y-/K 2- (3, 5-^-t-^-2-tKD 
^fv^^^/v) -5-^np^y/Ml7^K 2- 
(3, 5-^-t-7^^-2-t Kn^^7xx;U) 

^y/hyr^/K 2- (2' -tKo^y-5' - 

-3- [3 - t -r/^jV- 5 - (2H-^y/hy7/ 
— A--2 — fyv) -4-fc Knar>>7^xi^] l/n t;•;^^ 
*- #y ^ y ri-yv (^iifi3 0 0) <h 
co*i^, t Ko^V7x^y / h y 7/-;uli 
ft, 2- (3, 5-^t-y^-4-tKn^r^ 
^/l") (1, 2, 2, 
6, 6-' 0-^^^-4-t: 0 ^y it/V) , 2, 4-^ 
- t -^f/l/7xx;l/- 3, 5 — t -y^/U- 4 - 

[0 13 6] &WT'fi!f, ;^7«7^200, y * 
7^M-17, ;^7y^SP, 7^7^^SP- 
N, ^77^NS-5, 7^77^NS-6, J t y 
7^NS-30 > /^77^300, ;^77^NS- 

S) , MARK AO-30, MARK AO-40, 



MARK AO-50, MARK AO-60, MAR 
K AO-6 16, MARK AO-6 3 5, MARK 
AO-6 58, MARK AO-80, MARK A 
0-15, MARK AO-18, MARK 3 2 8. 
MARK AO-3 7 (£k±.^-ftlhT J r*T-tfX{k 
. IRGANOX-2 4 5, IRGANOX-2 
59, IRGANOX-5 6 5, IRGANOX-10 
10, I RGANOX— 1 0 24. IRGANOX-1 

0 3 5, 1 RGANOX- 1 0 7 6. I RGANOX— 
1081, I RGANOX- 1 0 9 8. I RGANOX 

- 1 2 2 2, 1 RGANOX- 1 3 3 0, I RGANO 
X- 1 4 2 5WL (£Jl±V^rttt>B*f-^Xf-f=¥- 

3£) , S u m i 1 i z e r GM, Sumi 1 i ze rG 
A- 8 0 (Sk±^iTtlh^it^m) 6# 

[0 13 7] £fc, (IV) t LTtt, 7* fc* 

VP, f^kV2 3 4, f^fy3 2 0, f^fy32 

6. y3 2 7, f^t*y3 2 9, ^3* tT> 2 1 3 

hy7/-^ft^f^t , yi 5 7 7«oj:54F 

y7^y^ CHIMASSORB8 1*0±34^y 
/7x/y^ ^*tfV12 0 

[0138] t£tt*-eb. t >-y- kt ^ >mit&m*£ 

- (2-fcKn^r^f^) -4-t Kn^y-2, 
2, 6, 6-rF7^f/utxy^iiA^ ^j; 

[ {6- (1, 1,3, 3-fh7^f/^f;U) T ^ 

y-i, 3, 5-hyr> ? v-2, 4-vMvw} 

{ (2, 2, 6, 6-rF7^f/v-4-t^y^) 
] » N, N' — fcf* OT^y^ntf/P) ai^ 

i/y^7^y-2, 4 -tr* [n-^^vv-n- (1, 

2, 2, 6, S-^s* f^fr-A-V**]) 
y] -6-^nn-l, 3, 5~hy7^yf^ tf 
* (2, 2, 6, 6-ff7^^-4-^y^V) 
K (2, 2, 6, 6-rh7 

[0 13 9] S D n ^ttx.li, ^*tfV6 2 2 LD, 
Xt + yi44, CH I MAS SORB 9 4 4 LD, CH 

1 MAS SORB 1 1 9FL, ftfc 

, MARK LA— 5 2 , MARK LA 
-57, MARK LA— 6 2 , MA RK LA-6 

7, MARK LA— 6 3 , MA RK LA-68,M 
ARK L A— 8 2 , MA RK LA-87 (fiUbl^-f 
tl%>T<rl3T-1S*Vctm) s t/-/HS-7 70, 

fy-;vLS-7 6 5, ify— yi^LS- 2 9 2, u-y — 
/ns-2 6 2 6, fy^/ns-i 114, -y-y — /V 
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LS-7 4 4, if/— /ULS-4 4 0 (&LL^-f*lt>H 

[0 14 0] ttfbKJkM (ill) ( i v) 

v\ ^*M:BJfcJH (III) jrftftftfl (IV) 

[0 14 1] &{b6&lh#J (III) fcftirH2%££M 
(IV) tt, »fc»K3t*Ji4v^, K»fi©t©S: 
« ^ « C i: «c J: 9 *»W oi«ttoaf»* £ H 

[0 14 2] I£<bB£ik#J (III) *fctt:#£j£ffll (I 
V) ^ti^tu r=/WRfi£#l 0 011 

ito. i-io mmnommvhz z t ##* 
u\ o. iasa*ss-eri»iRittefi:g<o?a*^>* 
<, 5a*»ffl^r4»*^*lS^*<a»Wic:5F?ij-efc 

«*ftfi3Pl (IV), SfcfcKitSJ (III') {co 

v^r>>#*WK*5rta, *5fcj©M (iv ) *>a^tt 

S£{fcK±#J (III*) tt«-a©fc<odSftie>ixTV^ 

(2 3 5-2 4 2) *PI^IE*Silfca^©fcO*S*Jf ?> 
[0 14 3] 3fe*ffi»J (IV) t Lttt, ♦fJCH^tt 

?t*yp, ^^tr>2 3 4. f?tV3 2 0, ^*fc*y 

3 2 6, f^fy3 2 7, f^tV3 2 9, f^^2 

13 (»±v^tut0*^<^^-K) »o±5ft^< 

fthyr^*, CH IMASSORB8 l*0<t5 4 

/<y/7xyy^, ^fyi2 0 (B*^^*- 
[0144] t^^-KT^ 
^yu- 1 - (2-t Kn^i/xf/j/) -4-tKn^> 

-2, 2, 6, e-^ h^^t^y i?>mm&vo, 

XV [{6- (1, l, 3, 3-rh7^f;^) 

3, 5-MiTv?y-2, 4-vMVH 
{ (2, 2, 6, 6-rF7/f/^-4-txy^) 
>f 5/} ] x N, N' -fc** UT^/^nfyu) 
1/^7^-2, 4-f* [N-^yW-N- (1, 
2, 2, 6, 6--<V^/^/U-4-b: 0 -<!; 7; 

/]-6-^o-i, 3, 5- hyTi?>m&b* 

* (2, 2, 6, h9^^-4-tr^<y 

k ^^R-f * (2, 2, 6, 6-rh7 

6o 



[0 14 5] SMT'ftff, ^^tf>-6 2 2 LD, *f- 
Xtf>-144 x CHI MA SSORB94 4 LD, CH 
IMASSORB 1 1 9FL, Irgafosl68, 

(£JL±^-ftLt>0*^^¥-5S) .MARK LA 
-52, MARK LA-57, MARK LA-6 
2. MARK LA— 6 7 v MARK LA-63, M 
ARK LA-68, MARK LA — 8 2 , MA RK 

LA- 8 7, (Sl±^'ftli>T J 7*T-$Xit¥ 
®f) . f/-/HS-770, — ;HS-7 6 5, 

■y-y — y^L S- 2 9 2. t/-;ns-2 6 2 6, U-y 

— /ULS-1 1 14 x f7-;HS-744, -9"/— A' 
LS-4 4 0 <«±lfVf*L = *ifdSfl^-C#5 

[0146] 3Efctt*fl««iK*« £ t KT ^ ^% 

fc£*<0»*£*>*H: ct 9 -f 5 r £ #*> Z> tz 

[0 14 7] RfcKMkftJ ( I I I ' ) ^ LTI*. 4fr£IR 
£l*£iX#V^MARK PEP-36, MARK A 

#*{b^5g) > I r g a f o s 3 8 , Irgafosl 
6 8. Irgafos P-EPQ (£LbV^-f ftt> 0 *^ 

[oi4 8] M>y-h^y^y~/^it^mtLx^ 

Mftft\CteUT<Dh<Otfffl^X'ZZ> 0 2, 6-v^-te 
rt-yf;V-4-^Wjy-/K 2, 6-v>- t 
e r t -y^/U-4 -^fry^J— /K * / (Xliv* 
Xiihy) (a/^-O-^/P) 2, 2' 

-yfuyt^ (4xf^-6-tert-/Wx 
/— AO , 2, 2' -/^U^t** (4/^VU-6-t 
er t-y^/u^^/— yi-) % 4, 4' -T/^Ux^tf 
* (3-yf;V-6-t e r t-^/V7x7-;l/) , 
4, 4* -ftt^ (3-^f^-6-tert-/f 
>vy XL y — >v) , 2,5- v>- t e r t -/^wn^ K 

n^yy, 2, 5-^-ter t-r^/w^Ko*y 

V, h ym^uv^y n-yV-lT^- [3- (3-t- 
^yi^-5-y ^-4 t Kn^r>>^3i^yv) ^n^t 
b] , 1, 6—^**^*— yw-tr^ [3- 
(3, 5-v 1 - t -^yu-4-fc KD^r^^^^y^) 
ynW-h] , 2, 4-t*^- (n-^-^^yU^ 
-6- (4-tFD^>-3, 5-v^-t-^yW 

7-yy) - i, 3, 5- hyr^v. -o^^y^y 

f;V-7h7^ [3- (3, 5-v^-t-y^-4 
-t Ko^r^7x^;v) ^DtT^— h] x 2, 
^--^^UVtT^ [3- (3, 5-v^-t-^yW- 
4-t Ko^>7xn/L/) T'Pfc 0 ^— h] , ^^^X 
vvi'- 3 - (3, 5-v 5 - t -y^yU-4-t Kn^fi/ 
7^^yu) ^nt'^-K N, N ' -^^-y-y^UV 
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(3, 5-^-t-^-4-t Kn^>-t K 
ni/yfv; K) , 3, 5-^-t-^-4-tF 

/K 1, 3, 5- h 9*771'- 2, 4, 6 — h U ^ 

(3, 5 - t -^f/V- 4 - t Kd ^r^y^/l/) 
-<>-tf>\ (3, 5-5*- Ko 

(3, 5->>- t Kn^r^y^) 
>fy*>T*U-K 2, 4-2, 4-f* [ {*9*f-jv 
tt) * 3-/^1 o-*l"2/— A\ N, N' -fcT* [3- 

(3, 5 -is- t -:/7vU-4-fc Kd^^7*=/H 
^ntr^-=yi/] t K7i^^ hJJ * (2,-4-^-t- 
-f^juy^^/U) 2- (5-7*771'- 

2-kKD#V7i^) ^/F!)r^/K 2- 

[2-tKo^>-3, 5 -If* (a, a -5** 771"* 

-2H-^y/M)r/-;v, 2- 
(3, 5-^- t -^7"/^-2-t Kn^r^^ai^/W) 
^/M)7^/K 2- (3- t -^7^-5-^7 
/W-2-fc Ka^ri/^ * ^u) - 
TV^— /K 2- (3, 5-^-t-^V-2-tKa 
^v^ai^/^) -5-^np^y/MJ7/-;K 2- 

(3, 5-v 5 - t -T*;V-2-M Yu*i/y ^—JV) 
^y/hU7y-;K 2- (2* - 
t-t^f/U7x^/W -^y/l>!J7/"/K *77i' 

-3- [3-t-^-5- (2H-^y/hl)TV r 
—^-2-^/1-) -4-tKP^i/7x^] 7"Pt°t 
^-h-^yxfl/^yn^ (^1*13 0 0) £ 
com&Vo. t Ko ^^7xr:;w<yy h ]) TV—^mM 
ft, 2- (3, 5-^-1-/^-4-^^^^ 
% S 9 J/U) -2-n-^/W^nv^tr^ (1, 2, 2, 

6, 6-^^f^-4-t^y^V) , 2, 4 -is 
-t-^;U7x^;v-3, 5-$*- 

[0 14 9] BoMtf^ll /^7^ 2 0 0. 

7y^M-i7, y^y^sp. y^^sp- 

N, /^7y^NS-5, ^77^NS-6, y*7 
>^NS-30, 7^77^ 300, /^77^NS- 

7, y^7^DAH («±V^-ftlt>*rt*f*ft^X* 
§g) , MARK AO-30, MARK AO-40, 
MARK AO-50, MARK AO-60,MAR 
K AO-6 16, MARK AO-6 3 5, MARK 

AO-6 5 8, MARK AO-80, MARK A 
0-15, MARK AO-18, MARK 3 2 8, 
MARK AO- 3 7 (K±t>"f HfcT-r^r— 
¥K) , IRGANOX-24 5, IRGANOX-2 
59, IRGANOX-5 6 5, 1 RGANOX-10 
10, I RGANOX— 1 024, IRGANOX-1 
03 5, I RGANOX- 1 0 7 6, I RGANOX— 
1081, I RGANOX- 1 0 9 8. I RGANOX 
-1 2 22, I RGANOX- 1 3 3 0, 1 RGANO 



x-i 4 2 5wl (&±^irixhn J*- 

M) . S u m i 1 i z e r GM, Sural 1 izerG 

A- so (#±t^ftfcft£{k^33) «3Pfl»r«5# 

[oi5o] %&%m (iv) xtmm±m ( 1 1 
r ) ^w^lt^j:<, rats: tid****©** 

^»*S3E» (iv) fcmasjkM (i i 

I' ) ^LTfc5^t'VC 3 5 3, ^tryB7 
5 (K±V^-fiit>H*^^>r*-«) tt?*4HBLT 
*>Av\ 

[oi5i] ftScjfcffl (iv) *>-6v^tt»ftasjha 

[0152] (IV) RTf/XtmtUISJkM 

(III*) tf>ffi/8»i, ^~/W£££ftl 
OOfiJrffiKttLTO. 1-1 0fifi^O4SfflT*fe5r 

fc*»*Lv\ 0. HfS*iT'MM&f(DM 
< < flMfcttfiric* > > n ©BMfcffi&a* jo v * X 

<mtmm -mm> 

[0 15 3] ^<DJ:5 4*^»afctTtt:. «itf. 5? 

h, ^f;v«^f^vi/-h x 5^77Hfr:**77i' 
4 ytf-^TW'-r K S^TTHBi^ V 9f*isATU— 

71/- K ^**77HK*9*U'-K ^^7-/u«y 

h^C07* V$^*7vHg ; TA^ 
= ^►1177*^7* ht-K Tyv^n^Ahy 
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; t^/ut ^ v. ^ 7 £ y 

V, v/^o^>/U7;y, ^<y^7^y, -y^)V 

i/y^7-;y, trr—itis. ^^xvi^r-v^ 

2, 4, 6-hy* (v^^^r^y^^) 

/K ^^y^, N-^f;w*yy 4 2-^.^/1— 

(5, 4, 0) £^rir>-7 (DBU) ^cor ^ >^ 
BUSto&±xm&* ; i&M(Dtf 9T$>b ZMSM t 

bftbixsttSH^aKyTS k»jb ;i&PJtf>#yx^ 
hyy h*i/i/7>, n- (3-r^y^^/>) 7 ^ y 
'y7y*7/yy^J;S^y7;-/Hm £<b 

[0 15 4] Ztlb<Dtem*. *a-CttfflLTt)J:<, 

^M^IOOS (fi*gP, ^TI^C) lC*fLT 
0. l-2 0»Sff*S#4U< > 1-1 0g»S3EtC#* 

R 51 



3 S i O- [S i (R 5i ) z O] 
52 ) (R 53 ) O] -Si R 51 3 



(3 

HR 51 2 S iO~ [Si (R 51 ) 2 0] B - 



R 52 ) 



(R 53 ) O] e -Si R 51 2 H 



[0155] *»wombttart*icfev^-cHt, e^tt 

KoJSttS:J:9»«>5fc«>H, (3 7) 

R 49 a S i (OR 50 ) 4 _ a (3 7) 

-20 ©Hlftfes^ttlfBlfto^kTK** "C** 0 $ e> 

|C % a HO, 1, 2, 3<0^-fH^"Cfc5e ) "C^£*l> 
fc»4i\ 

[0 15 6] IWB4r-f»k*4fci L-Ctt, H^ttSiift 
ir\&s, 7xx;wMJ ^ 7x=;Mf;u^ 
y h*S^>7V, 7xx/Wv?^f/l/^ h*fi/7>\ 

>\ F y 7xx;M h^rv'i/7y§<0-jRS (3 7) * 

<DR A9 tK ^*»6~2 007 y — /uS-CfcSfc©^ 

[0 15 7] Z.<D*'(mt&to<D&&&tti. \?~/U3kM 
^*10 0SIC»UT0. 0 l-2 0»g*##*L 
<, 0. 1-1 0 Ll\, ^r^*ft*ft©E 

©ttB«r±leI3&. flgftftioaa^lBSMEjflSttT'i-a 

[0 15 8] t Ko^y/uS^fk^fctLTWi, T/U 

©t«V^:i#-C*5. (3 8) Sfc 

fi (3 9) tS^^i^y ^o^-^V ; 
[S i (H) (R 52 ) O] b - [S i (R 
8) 

[S i (H) (R 52 ) O] b - [Si ( 
(39) 



X*fcfiT7/MrA'S«:^1\ aliOSa^lOO, b 
ti2^b^l00, cttOgc^lOO SrWfct-fiSS: 
^-To ) 
-IB* (4 0) 

[0 15 9] 

[ft 7] 



R 54 
I 



H 

I 



r 

R 54 R 55 R 55 



(40) 



R^i^R^li^^l-e^T/^^S. 

S*fctt7 7/^MS:^t. d{10^d^8. eli2 
^e^lO. f fiO^ f ^8tDS^$r^L. **o3Sd 

+ e + f^iot*fct. ) *<ofc&m*m^z>^b& 
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[0160] ztibttm&xm^xt>2msx.kZi&&L ~/ismz&~r%Tm-%&: (41), (42) xmzti 

rfll^-Ct*»**>4V\ r^^^^n^iJ-^^-Ct SftRVo**:^ -KS (4 3) , (4 4) "C^i* 

(CH 3 ) 3 S i O- [S i (H) (CH 3 ) O] g - [S i (C 6 H 5 ) 2 0] h - S 
i (CH 3 ) 3 (4 1) 

(CH 3 ) 3 S i O- [S i (H) (CH 3 ) O] g - [S i (CH 3 ) (CH 2 C ( 
H) (R 57 ) C 6 H 5 } O] h -S i (CH 3 ) 3 (4 2) 

LxttMR&zitxnbthZik&vi&m^z z.thx$ 

1, 4 -^V^v^V, 1, 5 -^*if*i?:n>\ 
1, 1, 7-^^^i/^>, 1, 8 

-/^v?:^ 1, 

fe, O, O* -^7!);Vfc^7xy^A, 3, 3* - 

Hjyyy-K r f?r y^trn* y m^ox* 

[0 16 2] (3 8) frb (4 4) Lfc 

i8*J*^fc Kn^y/uS^^ftlC^U fcKoi/y 

£*$>o< 9 fiST-t* w ^rlcJ: 0 mt&Va*nz Z t &X 

Zi'SS^* (I) ric»Ofi^#^0«»ttSr*itL-C. 
[0 16 3] 

[{b9] 




flHM£0>ifia>t>» 7;^^Itt KOIIA'SO ^5K±lc*6 t^b^+5>-e-<^o#(Z>*>5»S<0 



R 57 HTK^*^«:^^s^-ro g^2^g 

7x^;vS^/Tf 0 ) 
[0161] 
lit 8] 

H 

r(?°)r(SO)i "I (43) 
CH 3 CeHs 



H 9H3 

p($jiO> r (^0), 1 

CH 3 CH^s (44) 

(5£«K R b7 tt**, *fctt>«^S**-r. i tt 2 ^ 
i^lO, jH0^j^8, ^0 3^ i + j ^1 O&ffi 

(3 8) a>6 (4 4) l:*Sjl5fcKnVy^S$tft 
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*7y*. WK^MU J&-"Caitf<D*> 
[0 1 6 4 J m^fc*8Hl^i©«flsEJ&li* 2j*#* 

[0 16 5] ?^A««MHj: LTtt:»lc|S££;M\ 
^-t-^A^A^S/K. 2, 5-^9- 

2, 5-i?*?A>-2, ( t 

vO -3-^3r*>>\ §A^</U**i/K, t-7^ 
/V* ^/U^/P^-^ri/K, a , a* - fcT -X (t-^*7l"< 

b\ 2, 4-5?* od^//( /U^/U^^rS/ h\ 
-fA^M-*^ K0>«fc 9 h\ iS£ 

t -yfA^)J;54«3:^f^ iB^KR^ 

tt^**S/5*;fr-#*- K 1, l-SMt-T/T-A' 
^Vt^:/) i/*n^MJ-V, 1 , 1 - ( t -^^JV 
-3, 3, 5- hV t^fris?*^*^ 
(DX o *^A/**^*-A4$**tfa w So 
[0 16 6] Sfc. 9^AMIKj:LTf>flrlc|Kedii 
1\ «Ux.tf H TA^-*\ 

<om#. S4-ti/7^y«»:, (0) 

*a^O««E<D«i:LrW:, RhCl (PPh 3 ) 3 , R 
hCl 3 , RuCl 3 , IrCl 3 , FeCl 3 , A1CI 

3 , P d C 1 2 • H 2 0, N i C 1 2 » T i C 1 4 ^&mf 

ftl^S, fcT^/^S^ft ( I ) OT/^n/US 1 m o 1 
(C*fU 1 0 _1 -1 0 _8 mo 1 ®ffiH-Cffll^<0aSft 
<, &*1<H1 0 _3 -l 0" 6 mo 1 <D«SB"Offl^S<0 
#£v\, 1 0" 8 mo 1 X V&te^tm4t&+ft\cmftL 
ftlr\ ^f:t Kn^y/uftttJSEttBfli-CfcSO-Cl 0" 1 
mo 1 K±JB^#VV0as$J£Ll\ 

[0 16 7] «{bM«lc:ov^Ttt*Jc»jiSH[3iv^5, - 
^id0t:-2 o ot:, 8*KH30t-i50t % $ 
<blc#&L<te8 ot-l 5 ottaft^ff^^J: 



1tS , i'^S^2<a£JL±^Sfl:^^bSJ^ LT«V* 
5 r t K J: •? , fc-fcfflflrr*. lt 

*mm<D*tf*ism*&i-zm&ft<Dmitmb urtt» 

5 $ >M ; KtlTKfe ; # y T S K ; << 5 

^✓-A4B;T$W$ K;^!I7 ; * 7 5 ^t-fcOR 

; ^yr^yofi ; y^/-/umm ; ^y^;^^ 

So 

r<h^T^So 

[0 16 8] Itll 

So ^^*^^-■j»a^k^«a*ft^-*3v^Ttt, 

[0 16 9] £JLT«ci¥jmjcr^b^1SRJi£:(-o^TSi 

^-rso 

[0170] m^o^-^-m^^wi-sfi^ 
urn, ?^*^fi^tt<ossrj#o*y-v— at//xtt 
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rri, (y^) r^y/v-s, ^fi/^i, r^n^h 

M^vS, tf-y^hvS, *a*We>ix5 0 ft** 
[0 17 1] ±|B<O*/^-©:R#0!l*LTtt. 



rtt, T^ij/i^n-y^vK 7*y 

[0 17 2] 

[fbi 0] 



f 



H2C=CH— C-(-OCH2CH 2 -)^OCH 2 — ^ C 4 Hg 

CzHs 

L 4- 



H 2 C=CH-C^OCH g C^ 2 -)^0— 



H 2 C=CH— C-foCHzCHz-^-O--^^ 



CH a 



CgH 



19 



[0 17 3] 



H 2 C=C^C^(XH 2 CH 2 ^0— ^ 

lit 1 1 ] 
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Hz o=CI+-C OCHaCHaO |-C— (-CHaj-oj-H 

5 n 



Hj!C=c C OCH2CH2O f-C— £cH 2 -£Oj^H 



„ if 



„ f / \ 

H2C=C — C — \^ 



.op 



O 

[0174] Ut 1 2 ] 
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H2C=CH-C — 



I 

H2C=CH-C— « 



f 

H 2 C=CH-C— 



H2C=C— C— OCHgCHg — NCO 





H 2 C=CH-C— OCHg-fCHa^-CH— ->CH-fCH2^-CH 3 

O 



f 



H 2 C=CH-C— NHCH 2 -\ }— 0-CH 2 -CH— >CH 2 

H V 

CH 3 
Iftl3] 



-30- 



H 2 C=C— C— OCH 2 CH 2 0 C 




f f f 

H2C=CH-C— OCHaCHjiO C— CH=CH~C— OH 



r? _ 

H 2 C=C— C— OCH 2 -Y|- 0 





10 17 6] 
[flil 4] 



H2C=C— C— OCHaCHa-f-CFgCFa^F 



J 

h\ n, N-^^r^p/wr^ k*#„ 

[0177] #tig^-y^-<b LTtt. *jt<O t f-frit 
y =2—/utf y /n^v^r^ y u-k hyyfp- 

~/VF#y :t h^v^T^ y k ^7xy-/UA 

#y^ y**s*jt* y U'— k ^v^^y ^ y v—^ 



yw- k h y n^y^f n-;v>?r^ y 

Y2- {2-T? y uj/l>***/-l, l-v^^/U) 
_5_m^u-5-T^ y o^f/U^i/y^-A'-l, 3 

-si/TV y k 4, 4-S^/lo&:/h^:7^/Uf- 

;v7r^K^^^y^-h, ^yfh7xfi/y^y 

3^7^!J^h, 1, fVVTt 

yu-k ^Fpyf-n^/D/^rF^r^yi/- 
h«#*tfbfta Q a-y uthu ^7xy- 

^ix^r^yi/-fii, ^wy-yuy*?** 

ffi:x#*$/T* y HMW©ac**i/T * y t — h 

coohs»x^>>7^ y u- h*»nB. 
#y*- a* (^y7h7yfuy^y^;K xfuy 
^y 3^ui7^ey8o^yx^f/^t-/K * - 

*7 P D7^F>»^!Jx7f/^t-/K tfy^n^ 

i/y^!)3-/K TKy ^^uv^y ^ zKy#— # 

S5HB#»^^3iv. Tkss^y^y/fi/y 
^i^ym-h (hyuy^yi/7^ 
k ^y*Dy^ym-h, *jy 
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JlSrTkSS^* (y*) r^!)u-h {fcKo^xf 
>^ (y*)T*yu-K tKn^n^ 
7^!)^F, t Kn^r^U (y*) T $ x ) V— 

K -o-^^n y * y h-/u h y r ^ y h*?) 
^/hchi^x/u^^lt (y^) rtv/ismzm 

[0 17 8] Zfrb<D*y-*-RXf*}) 

[oi7 9] *fc, v ^-gm&mzG-r 

Rv/xK* y =t-?-<D&¥-#>ft*mte, 2 o o o sxt 
xh%^ttmizL<, l ooo£iTXhzzkt\ ft 

[oi8o] m&&<D&m-fcm-m&&zfi'fzm& 
&(D$kffi<Djjmt^x^ uv^m^ss/^o^tt^* 

[oi8i] m&^*^*-mc£ v^m^sm^ 

[0 18 2] *j8Wicfflv^?>ix-6*fi^BB*«iJfcLrW:' 
*W*ffSL<* »fc*?$**A*M##*U\ «*. 
v. ^rfyh-/K 7;^i/yy, ^yxr^ft h\ 

7^7^/^ h y 7x^7^, *yw^y— /K 

3-^wth7x/y, 

7xy s 3-yn^Tth7x/y > 4-Ty/PT-feh 

7xyy, p-$?r-fc^vw<:/-g^ 3-yh=^>^:x 

y/7x/y, 4, 4 , -^h^y> r 7xyy % 

— 4' -^<y^My> f 7xyy, 3 — 
n^rfyHy, 3, 3- 

/Ty^f/Px-f/K 4 r/K tr* 

/K 2-^oofm^Hywrfe) 

[0 18 3] S^^Xfi^HtUtO^ Lt x 

KiRttB^^VifeWt 6 50~1 5 0 0nm£> 

CBjBi"*, H;itf»Bi¥3-l 1 



1 4 0 2^-, #§|3p5- 1 9 4 6 1 9^S^^ra^$ 

tix^^m^m^^^^n-^^-m^^ 
[0184] ftm&mmi<DmQm*%kt:t>? w:*t 

l 0 OgfliC#LT. 0. 001-lOltS 
[0 18 5] *»W©JStt3i*yU^|6Wkttart*Sr 

TOIHttSB, /np^?^, WIM^f*— K, *W 
[0186] «*tt©«»Hl«rMifrtr#+ 

[0187] fe&^j^-mcxv&m&it&m&K 

[0 18 8] *»W^«v^b*v-&»«^BB*ftlRltLTtt 

[o 1 8 9] aaftryjRHBteHiLrtt, 
fc>ttt?ttfcv^ 2, 2' -Ts/tr* 

2, 4-^f;Ml/o=h!);V) (VAZO 3 
3) . 2, 2' -7^7^ (2-T^v ? yyn/N°v) " 

(vazo so) . 2, 2' -rye* (2, 

(VAZO 52), 
2, 2' -TW* My^fnsh!!^) (VAZO 
64) , 2, 2' -7^t^-2-^^fD^ h 

y/u (vazo 6 7) % i, l-r^/tr* (i-v^ 

p^^fy^;vfch!)/u) (VAZO 8 8) (±t 
DuPont Chemical A# "5Ti6) > 2 , 
2' -7^^ (2-^a/ntVuynetxh!j 

/v) . xt/ 2, 2' -r^/tr* (^wy^fi/- 
h) (v-601) (ft«MHJ:9A^W *WWf 

[0190] mm^mmtmmm\t l-chu i^s^h 

— h % (4-t-^/^>^n^ 
**5/i^*— h (Perkadox 
16S) (Akzo No b e 1 *»6>A#^T«) » ^ 

^i/tT^U— b (Lu p e r s o 1 1 
1 ) (Elf A t o c h e mJ&»e>A¥RlfB) , t 
^/U^— t*i/-2-xfA^*t/x- h (Trig 
onox 21-C50) (Akzo Nobe 1H 

[0191] Bg&aflMkPiJMi£ ud, R^*n 
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[0 19 2] I§)4^K^n (mtMyz) BUfiffi&L 

<n* *mmfam+ v y t&Rvwffim&m-)- h v * a 

T~y>Kg^<£ ; ftmc#ISfc Kn^-t^i/Ki: 

[0 1 9 3 J ftOHJWUfcLTtt. R£S*i6:bit"Ctt 
^7^77x^1, 1, 2, 2-3l^V^— 

[0 1 9 4] »4Lv^»5^*^§B»»lfc LTtt, TV 

^ mtmRvmrnmnk mm** e> * s s¥a> si « *t 

£<, JElc#£U^fctf>tt:> 2, 2' -T^tf* (y?vv 

#-#*-k 0>fi£ttt?*> s. 

[0195] *xm\zm^htizmnmit*MmmzG 

S64ft-efiHfiEL. wO£54*tt, IRftttSfiftv^ 

Xt*9 1 0 om&^t Lfc*& 

izmo. 0 1-5li^ £!9#$L<fi£j0. 0 25 

[0196] *mw<Dm%itmt&®>&mfctsitz>*m 

XL M&fr (I) Rtf^**LSft^**«)aWzJ:9 
14^^ 5 0t>-2 5 0 < CcDj6fflrtJ&*#£ L<, 

7 ot-2 o ot;©ttHrta s J:0#*LV\, 
h^>^y>^<o^y^r^-bm^m^y>m; y- 

;Vhyxh^>>>>7^ y-7^y:7*P f/wy^/U^y 



77, ?- (2-r^;xf;i,) 7-;y/p^hy^ 

yV-y^vl^y h^->v'7^ y- ( 2 — T ^ y^c^yu) 

r^y^p^hyxh^v/^^ y- (2-r^y 

^^vU) 7 7*p W f^^x h ^ri/^7 V, y- 
!)U>f K/P^hy^ h^r^>7^ N-7x^- 
y-r;y7 , o^HJ^^777, 

-y-r^y^ntr/why y h^i/i/ 7 ^ n-^/p 

T^yg^v^vH; y-y/^y hl/ntT/H^y 

h^w 7 y x y-^^^h^pt^hyxh^^ 

<^y/^^hS^>7^S; y-y'y^K^ypf 

^h*>>7>\ y-^y ^K*v^nif/uy^v?y 
h3rv^>7>, 0- (3, 4-x^>>^^d^v' 
;V) ^/UhV n^v/7^ /3- (3, 4-^2^^r 

^>S^*r>5 V£ ; 0 Ji^7P K ^ ^ 

g-^/^sK^- ^31^7^7 (2-y 

zu) 7^;y y — t ^ y :/n evu b y y h * v 

>^ f-/vhyxh^i/i/7y % y-y ^^7 y n^/u^- 
^r^7 P D^y^>?y h^^iy^^. y-r^n>f/U 
v e/vy^/v hyx h^r^i77^^t^i 
^Sttv'7yi ; y-^nnT/nfVUMJy h^r 
^7^©/>ny^ti/7^i; (hyyh 

3fi^>y/u) >r y^>7? ^ y ^75 ^ h v 

r^y^y^-, ^7^/^/7^ ^ai^/pr 

^ ygi7;p^>7^> y->y/Wbvy 

> y zWb^K y 31 ^ x t> 5 y y y v t l r 

[0 19 7] *»WlCfflV>S^^7^y V^ffltt. 

a«r, tfn/u^s^i 0 o&tcttu 0. i-2o§is 
^<6B-e^ffl$ti^c 0. 

jKyxfi/y, ^y^ptvy, 2Ky^— 

1- 0 y^^^^-^T-c^ufcS^ictt, 
[0198] i/7y*yy y y^a^wflt u 
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10199] ±m&m&tt*mtt i nm<D*-emm lx 
vyyyymzo. {ffflt6ri«s» 

^f;HI;tWyt^K THr^y ->y /—A* 
K ^xyxy A^^A'Votfy rwi/y 

n^/VOx^r^S ; h y ^ l/^^7s- K 
F y ^f;^77x- h§(D D y^x^f^I ; hV* 
y 5, h&ziL^TvM® ; ^y ^f-u^jKy-a-^A 

^i/y^y^uyS;^y^i;xy, xy? 

ry, ^y^fy/fi/y, ^^x>-r^ypxhy 

A, #y ^DP/uy ; Sift/<7 7>fyi ; TA*A 
^7xx;K S»*S^-7xx;K «0JMbklRX 
»;^n-fe^^->f/HS; ;Kyxf-i/^l)=i-/K #y 

y :h-tvw# y yv £ r ti «b # y i-r/^ y 

^77 y i/Wffi»J» ; 

&Wtt^l->V]} — A. ^31^-U^^y /K h 
yxf l/y^yn- /Dt'uy^D a— A, v^n 
t'UV^y a— yH?^2«r/u^-A^t?#ibn^^y 
^^r^*prffi9JS ; TV y/u*pTlHRl**6«>^*r6tr 
x^*- y co^Tm^ LT*t bftS IT~A 

{0 2 0 0] W^tftTiS^iSOO-l 50 0 0 



[o2oi] ±.mxm&*-*fmm<D&¥%&*&i±. 5 

0 0-1 5 00 0^|B^Lfc^ x #$L<I2800-1 
OOOOffc^ <fc L< tel 0 0 0-8 0 0 0"C 

[0 2 0 2] ztit><Dftft**iWM<oihx* tf-A^ 

-a^s^^-c^ o<*) T*y^ss-&fttfs#* 
l<, y/u*m^#*s p>ic#sli\> r^r^y 

fc©*. «**a!r^y/u#y^-*sr*«fsi:t^-c 
**. a#or^yA-*^awjtt^^«»»ffli«:«e 

tf^-f iiS^3^££2fc (USP4414370, #§fjBg 
5 9-6 2 0 7, 5-5 8 0 0 5, 1 - 3 

13522, USP5010166) iCTffKStlSfc 

isssn4v^m3g^riifiupi/y-x«^aprfb*LS 

(X£»ttl 9 9 9¥l 0fl#«H) o ^fife, ftfeO^fig 

try tr^^^^^S^&Srt^fsrt^-e^ 

[0 2 0 3] «»^BH«>^*^#»«KcHe$ji 
ftv\ft* % *v^i:i6S»4L<, 1. 8*»Wff*LV\, 
l. 7«T#J:0#*L<, 1. 6KT*ft*S»*L 
<, 1. 5KT* s *e>^»*L<, 1. 4»T#tffc# 
IK, 1. 3KT*Sftfc»*Lt\ 

[0 204] ±B»^"TttB«r*tr FrWBItt, *^T* 

[0 2 0 5] ft*5rne>"5rjBai4. s^s^^sb^ 
[0206] -*im$i&m^z&&<D&mmn, mfetsn 

4V>^ > fcT^^fi^frl 0 OfiSai^LT 5-1 5 
OSftSB, »*L<fil 0-1 2 OSfi^, $f>iC»| 
L<»2 0-1 0 0liST^5o 5fi4a*jB"Cf±*5J 

fc«flrtfco««M6*TO-J-5 # 
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^y#, ttfttts/y*. ttAtt~>!>** SHs/y*, K 

^A-*, ^ht>f 
a*»*, ?y RftEtt, SttStt*. 

[0207] :n«w©^ttt»^>^, y 

[0 2 0 8]fific, ^nb^artt-eaMEoKv^wkftS: 
^fcv^icwu ±«cb^-AK^y^, ttifttt^y 

**»4raan^# a. *a>-ct>, JtUffiH <betr# 

&t£«fc5) #5 0m 2 /gB±» I»5 0-4 0 0m 2 / 
g, #*L<ttl 0 0-3 0 0m 2 /g8ff©8a»* 

v^lFv. VirfrUj #y 5/0 

[0 2 0 9] flHfett«>ffv^> y i D Jlftft 

4«fcLTtt, WMBSSftfti^ «*ife^y* (fc 

tt*«fei/y*©loT?fe5 0*v/y*axjil 
CON i p s i 1 «3dS*(f &tL5. Wfc fc 3. — A KS/ y # 
Mo^Tte. -ftJSf ©¥*Sfi85 nm£Jl±5 0 nmK 

[0210] v^&xwm*xxhz>mm*& 
it^m&\m. ^mt^t^. m&x/w}^ 9^ 

6»tfJi63tWf*«aaD'r#«. ft*i, HWSfc, IKK 

Matt, «»rtttf, ««tt^MMMPttott*9MR» 
[0211] Xfc, £»*/i^>*Ari, XS«SMI«rA 



&m*htiX^Z> 0 ft#Mtlttt, KTicRfcSft* 
t©-Cli4i^, U7ui/&t % ^y/vdtz/ 

st ^yf^ys, 7*y>^ 

v»«(DJBJB5»t. *rftfcflilte»0>-*- h y * a. # y * 

«ift»h,* 0 &mmmi<DM;#mbLxi*. 

/HKK^TVl^i:, tttbO^h'J #y?A 

T/u*/u*/u*3/^BM?£, ^H^co^-hy^A 

^WbftS, r©*ffiftk31SlojB«*H:, KB***/ 
£ajc*j-lt. o. i ~2 0fi4%co®ffl-e^3i-t-s^ 
tfS#*L<, l-5Sfi%^ffiT^S-r^co^J:9# 

[0212] #fc|»ett£tiftv^ «»*>US/^A*: 
[0 2 13] iffiB^^^jAttE^IBHi 
[0 2 14] ifS^^>!)A^ll SftOfa-? 
«r«ft * -fr S r. b ##^fcftfc#* L < t 

ItSSaSoffi^i. 5mVgB 

±5 0m 2 /g«TOl><OdS#*L<, 2m 2 /g«±5 
OmVg^ICKK, 2. 4m 2 /g«±5 0 
m 2 /g»T^J:!?»*U<. 3mVgB±5 0nV 
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[0 2 15] fc*5, it3c®»tf>ffi£li, LT 
J I S K 5 10 1 IClpCTfTJSofcS^SJIS (» 

ffflf*©tt«iBi»)£*ss-i o oatfv^ow 

[0216] rnbo*««f±B«j^ii^i:-c¥a 

1. 5m 2 /gB±Ol«R8*/^!>AtlWR8* 

^looitswu, 5-1 0 oolt 

•©•■t*«t«1-80*»*L<, 2 0-5 0 0113 
OttH"ettffl"f50iftsJ:9jgF4b<, 40-3 0011 

o o o s tmmkvmf$vo<DttmmmT 

[0 2 17] r©J:3*»^*£*MP (KT^w-^t 

mm&ffil (CMC) £E4M<;frO*SJ:5K:* MM* 
ImmKT, L < 5 0 0 /x m»T, jEt£#£L< 
He 2 0 0 MmaT©««K*>ftV^ttW«K(0»»-C«|* 

Ht-ttO. 5g/cm 3 «T"C*a»^*S*«rfflV^ 

[0 2i8] mesa^^/u-vi: tr, st^^/u- 

-3Lj»M<D±;l,X#~-Z-2 8\ EMERSON&CU 
MI NGSgOMI CRO BALLOON. PITTS 



BURGE CORN I NGS^CELAMI C GL 
ASSMODULES, 3MSi<£>GLASS BUBB 
LES, is}) *s<A^- >t ITjfiffi^Q-CEL, 
i?fft^yhS(^E-SPHERES, y?4Yyi/ 
zj./V\r- >tLX* PFAMARKET I NG§S<DCE 
ROSPHERES, FILLITE U. S. A§g<0 
F I LL I TE, T/U^i-y<Jl^->t LTBgfnmx$g<£> 

bw, uz i rcoaSoho 

LLOW ZIRCONIUM SPHEES, 

^A^-vt uraxifc^tt^ i^*^7*r, gene 

RAL TECHNOLOG I E — aR^^aT* 

[0 2 19] «FE*«*^^^i IT, jR«<btt«Mi 

tt»llo/<yi— vfctt^-e#s 0 :ct'^^vwy 
[0220] rii6>o*«*/<A^y©A#«lt tt, 

ARMPHENOL I C MI CROBALLOON 
S, i^V/Vl^y t LTEME R S ON&CUM I 
NGS<^E CCOS PHERES, g*^-yt LT 
EMERS ON&CUM I NGj$tf>E CCOSPHER 
ES VF-O, t7^;w-ytlTDOW CHE 
M I CALK^SARAN MICROSPHERE 
S. Rjk7 4 7*>b9i<n^?X'<>t/K &*MbM 

ITARCOPOLYMER SS(0DY L I TE 
EXPANDABLE POLYSTYRENE. BA 
SF WYANDOTEStD EXPANDABLE 
POLYSTYRENE BEADS, #ffi§ixf*ls> 

-T9 'J /uK/VP— >l:(i0*^^Sosx 8 6 3 
(P) TfWRS*vr^3 P 

[0 2 2 1] ±E^->'tt¥»"CffifflL-Ct>^<, 2 

[0222] /Vi-y^tliit Wc|»es*iftv^s 
^*S^#iooitSi:»Lt, #£L<ii0. 
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*fc^/V^^cDita^O. 1 ^±0^1*3-5 0^ 

<*ttBI«9RI>**W©«iftttfflrt*lctt, #WcU?i: 
[0 2 2 3 1 «rtfeS!g#J£ LTtt»lcK££ft4^ 

^fv^MM h*v->7>\ *J*7fr*J* V* 

5 r tic* 9, **W<0|§***ffifls$*fc«FO«*S: 
ttSI«E«ltt*a-Cffl^TfcJ:<, 2«a±#fflLTt>J: 

[0 2 2 4] *»WCfflt^*»©-o-e*)S^rtlc 

(CH 3 ) 3 SiOH. (CH 3 CH 2 ) 3 S i OH. (C 
H 3 CH 2 CH 2 ) 3 S i OH. (n-Bu) 3 S i OH, 

(sec-Bu) 3 SiOH, (t-Bu) 3 SiOH, 

(t-Bu) S i (CH 3 ) 2 OH. (C 5 H n ) 3 S iO 
H, (C 6 H 13 ) 3 SiOH, (C 6 H 5 ) 3 SiOH. 

(C 6 H 5 ) 2 S i (CH 3 ) OH. (C 6 H 5 ) S i (CH 
3 ) 2 OH. (C 6 H 5 ) 2 S i (C 2 H 5 ) OH, C 6 H 5 S 
i (C 2 H 5 ) 2 OH, C 6 H S CH 2 S i (C 2 H 5 ) z O 
H, C 10 H 7 S i (CH 3 ) 2 OH 

(fcfcU ±IE**C 6 H 5 tt7 31=^X4:, C 10 H 7 te 
i-y^mi^t. ) <f<D£5t£ (R* ) 3 S iOH 

(fc«La;*R" UH-*fcl«WOijj»)L<tt#a 



[0 2 2 5] 
Htl 5] 



o o 

/ o \ 

^ OH 




■CkO 

OH 



CH, CH, 
HO^ O— ^t-C-S-CH, 

"sc V^-O-S-CH, 
CH, CH, 




04 



Hay r*4. 

H A /° 

,Si-0 o- 
H3C V it 



CH, OH 



OH 



HjCy / CH3 ^ Z 0 " 3 

^ /0 -^ /CH3 

q si a 

^^-O O-SI^-0 OH 
[0 2 2 6] 

Mfci 6] 



-Sl-Q. 

CH3 



H04S!-0^-R 



CH, CHji 
HO— Si— 

H3C-SI-CH3 




H04?l-0-^-R 



HaC-^Si-oV-F 
CH3 
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[0 2 2 7] 
Hfc 1 7 ] 



o 



" 6 



HO-(8l 



CHy=v CHj 



CH, CHj 
(0 2 2 8J 

IYbi 8J 




C5Hs 




[0 2 2 9] 

Hbi 9] 



r /=\ 



CH 3 



Ho ^r°\/ o ^r cH8 

CH3 CH 3 



HcHsi-cKcH^o^-a-cH, 

CH3 CH3 

(7)5^TIS-^ (4 5) ^£ft5{t^aW£L 

v\ 

(R 58 ) 3 S i OH (4 5) 

(5t«K R 58 !^^^ 1-20(01 ffi<D£Ht*ifig£^ 

h£\<\ ) 

R 27 te, y^/^m, ^^S, tf~/ug, t-y^/u 



[0 2 3 0] *Tt>, AWggtfcO, %)3k(D&frb 
$HPStf>/h£^ (CH 3 ) 3 S i OH^SSUN, 
[0 2 3 1] ±15, #^-rtic 1 y -a^W-T 

*#tfcfcLX£&i-z#*ft\z.i®<Di/7y- 

(45) T^£ftS<fc^^#£Li\ fltxtf, 
££^5fr#T*teft^a\ Wi£tZ>£ote-W&: (4 
6) ^^ix5{t:^^{cTf2o{b^^Wsr<h 

[0232] n, o-t** (hV ^f-^yVM rth 

y^/i— N- Fy^f/^!J/UMJ7;^o7t hT^ 
h\ tr^ h V * ^i/V/is^m. N- ( t -T^A-vM 
^A-vy/v) N-y^A-h y 7/Ptn7t hT^ h\ 

(n, n-v^^/ut^/) hy^A^v, (n, 

>^>7lF>\ 1, 1, 3, 

y. n- (hyy^/v->y^) >r^^y-/K hy^ 

sui/VsuhV y;^n^^yy.;uy^^ K hy^ 

/Wb4^ ^y^y^ohy^ (hyy^;^>y^) it 

ao itm. s<>?^v * y h y * ( b y ^ +a> 
vyAO -<^^3iy^y ^-^rh? ( h y 
^/^>y/v) ft*, (ch 3 ) 3 s i NHS i (c 

H 3 ) 3> (CH 3 ) 3 SiNSi (CH 3 ) 2 , 
[0 2 3 3] 
Ub2 0] 



^0-Si(CH3)a 



H ° H /^N 
(HaQaS-N-O-N-SKCH^ (H3Q3SI-N 



O 



FsQ-S-O-SKCHaJa 
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/VlOtd^tt (CH 3 ) 3 S i NHS i (CH 3 ) 3 #4$ 
[0 2 3 4] ZblCttt&mvtfLftOlloVhZ. 

±Efc*tt«*fcTEHRS; (4 6) -e^£*i*ft 

( (R 58 ) 3 S iO) n R 59 ( 4 6) 

t\ R 59 «:fi&^fcK^w^^:^fe^e>-^^>sv^^T(D 

R 58 te, y^vug, ^^^S, t-7f-A> 
V\> (R 58 ) 3 SiS^ 3<@(DR 58 ^T^^S-e 

[0 2 3 5] ±ER 69 <D4*i:45ffitt*»&*fl:^* 

*y— ;k n-:/*y— /k t--?* 

/K #»f H9^fi/^!)3-^ ^ytyy, hy 
T*UA«, y*^y;nt y/- 

Ti? 7±^/vy± 2, 4 -^7? 

[0 2 3 6] ±E-jRs: (4 6) -emztizfrfttmfc 

ft^fe^tc, h y y ?vi^> y/^ny K^y ( t 

(R 58 ) 3 S i*tttlc^nyvS«(0flHt**i:S 
j£ l/# 5 SSr^-f 5ft£** £ * 5 r Id X V « 5 
rfc*T?*5*, rix&icRS*ix5fc(0-eW[ftv^ (fc 

[0237] ±e-«5£ (4 6) -emztiZik&mzM 



o-r* (h l J /^/^>V/^) rthru\ n- (k 
yyf;^>yM ri?Kr^h\ tr* (hyy^vv^y 

hy7/^n7thr^ k v N-^f/v-N-hy 
y^vi^>y/uh y 7^tn7t hr^ h\ tf^hyy?- 
/wjsi'mm* n- (t-y^u^^^uv-y/u) n- 
y^hy7/^DTthr^K, (n, N-^y^vu 

y) hyy^vws/7>\ (n, N-^xfyvr-; 
y) hyyf/u^y ^*tM*-/i^>9iF:<\ i, 
1, 3, Z t^^Vsy^s ^ n- (hyy^ 

/us/ji/u) >f^;A-yK hyy^yv^y/vhy 
D^^y^7t^h, M y^->yyuy xy^> 
h\ n-^-^^y-/KD h y y^/i^>y/Wb*. 2—^ 
^vw^-fr j — v y y 3vi^> y /WMfc* ^ytyy 
ohy* (by y^vu^y/i/) ft*. hyy^n-/uy 
n^yohy^ (hyy^vwy/v) ft*, ^xy 
*y h-A><Dbi)x (hy^^^>y/u) ft*, 
^y^y h-;Kofh7 (hyy^v^y^) ft*. ^ 

[0 2 3 8] ( ( (R 60 ) 3 S iO) (R 

61 0) s ) t Z"CJrt-£*#-C#6J:54fc**, CH 3 
O (CH 2 CH (CH 3 ) O) 5 S i (CH 3 ) 3 , CH 2 = 
CHCH 2 (CH 2 CH (CH 3 ) O) 5 S i (CH 3 ) 3 , 

(CH 3 ) 3 S i O (CH 2 CH (CH 3 ) O) 5 S i (C 
H 3 ) 3 . (CH 3 ) 3 S i O (CH 2 CH (CH 3 ) O) 7 
S i (CH 3 ) 3 

R 60 «l^-^fc^^g^4>L<l^g^(D 

6, sXtWt5£Jl±, Zit 1 - 6 tf CO^SIS) 

2S£Jl±^fflLrtJ:v\ 

[0 2 3 9] 7K^<b^JSi-5r t\C± V#*ft\Zim<D 

**s*»St?*> £ 7 31 y i VT = — /HHdsJE 

[0 2 4 0] ±E<0^ft(0*-CW:, N, O-t:'^ (h 

yyf/i/yy/w) r-fehr^K, n- (hyy^/^>y 
^) r-fehr^K, i>yy^>y/v7x/^>h\ n 
- ^ ^ y -/ko h y y ^/w^> y /Mb*, 2 — m?vi^ 
^*y— /KDhy^^/ve/y/Wk*. ^y-feyvcohy 
7s (hyy^vu^yyio ft*, hyyfn-^yp/^ 
cohy^ (hyy^v-y^) ft*, -<v^^y^y h 
-/KDhy^ ( h y y^v-y/u) ft*, -o-^^y^ 
y h -/kdt h 7 ( h y y ^/i-^ y immw*. t 

[0 2 4 1 ] C (Dfcfttfcfo-fZ Zt\C£K> 1 
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m<D^y J -yuS«r*i-Sfl:^*SrSrt L»Sft£fc 
[0 2 4 2] v/7/-^#ft^*©SllDiH:, aft* 

*rft£*Hu e~yi^ i o o as^jc:^ LT 0 . 

1-5 0113, #£L<l*0. £b 
(C#£L<teO. 5-10H»Ain?#5o 0. IS 

[0 2 4 3] £fc, >7 /-/^^ft^*£fcr~/i^s 

fc^K^ytttt^PJ (StiBSJhffl) SraaiDLrtft 
[0 2 4 4] £fc, S*tRih*Ji:L-CWt»«cR^$4x& 
*^ry yui/? A, ^r7!)yi7;U; 

<*«fttt*St«co^X >*»WO«ftttli*fttcHt, 

SEftSrisru «ftfc£^fttttt*ft*£r 6 
5o ^co^aft^*®$r^bPl-6r ^{cj:^, aftffifi 
^*«r«ft*-frfclB^8!ftft*ffi^ttiitt (»S*:y* 
ifcv*5) Srfi«-ct5. w©#«fttt4Mttt, 
T5r £icj; 0Hft L»*«&K-C*>aas. ft*ttft*SI 

IBB, mm.-e»W+Z>z.bt££9mk*i£&zbt*v 
#3«Mt-e*>*. r<oa^ft^«(cHt, warns*, * 

flirt, *fifrr*y/u#fc£*, #y 

[0 2 4 5] ^&?0T* y A*ft£*tt* Tis~»«: 

(47) T*$ft**fifts**-rs¥*ft, *y=^ 

CH 2 =CHR 62 CO (O) - (4 7) 



[0 2 4 6] 5Ffiftr^y^3Rft^4fctLrri, Jltttt 

KittU ifl/V^!)3- yu, ^yt!)y % p- 
yK/o/<>\ -<v^oiy^y ^^^O^yury^ 
a-yUfcofi^ftTyi^a— yHR© (>*) T*yA* 

*) y yi«:=*7vHB ; y ry^*« 

lC7KKSS:«-r5*y^-'ry^y*-yK ±^^y 

Tfr-QhZ> # y >u*-e trnyi/^^e 
x^mtt z^t^xvmbtizxv *-yK 
y ^^T^UiTkKS&Wrs #y^*x 

yi/#y*— yK ±ffi#fc'~yi^fcSV^ 7*y 

y^fi-&fre&9, ±ffi*lC7k^S$rW1-^^y^-/^ 

»G> T*yyi«:**7VMK ; fc** 7 ^ / -yWV 

nw-y =r-r-«; #y*-yK #y>r yv-7*-h*3 
±tf*R££*r r^y u-h^£&fS$-fr£r 
t i 9 ft fetish ? y«^* it; 

[0247] #y^f&»*~yu«£i** *>w-^yp 

-yuSr^SKX^^xy^ftUfefc^^ffi, £<<Dtf}) 

[0 2 4 8] TS* KftHMBtt, TS* KS*«*St 
**tt»«i:LT*n6*LT*J9, a»ttT^Kft^«* 

(Bg^4 7^3^17 hhjjk, mi^mm^n. 9 
loei^b, i i 7i-) icB»ft«^as& 

[0 2 4 9] ±l5CO^aft^*KO^T*fi, RQft^A 

v ^ t v^ 5 ai-C^Ffift T ^ y y^ft^*d«»* Lv^o 
[0 2 50] 3fe*fttt*Stt, f ^yw^fi^ft: 1001 
ft^iC^LTO. Ol-2Oli98l0t5^»*l, 
v\ o. 0 l fi*«*MXtt»*as/h£ < , *fc2 0S 

<Sft»ftWfttt*«^o^T>*3BWO«ftttlaa* 

(ctt, exut: cr a«»ft«fttt»KSraa!iD lt t> a 
aft-es-5^F«s»*Sr*-rsft^*-e*>s. ros^s 

ftafttt*K4r®*Di-S r <b icii 9 , aft^m^*$r«! 
ft3*fcR^fflfl*«ffi©tt#tt (M^y?i^ 

"9, £ft*<0R*£E£LT«ft1-6 
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[0251] sHmcmtt&WKb Lxa. mutt, m 
ft. r^=ft^coe:ttft ; rn6Rtttt*«ttL-c#e> 
Hz&mr**? mm ■. attftic titer t 

9 ^#*i'mmm. '/Ja-mi; 1, 

2-#9-f9*J=-^ 1, 4 Sfctl'fc, C5 

•ft if) fciftfAfcfli isXmfbHZo ZtibOlh 
■CllSft, 5 fc©«:Rfc (fS«^>- 

(02 5 2] ±B»«^*V3Ra^#©*#«t U-C 
11. -f9'y^, ?na^l/y, <iV7\sy, 1, 3- 

t &S**v&fb£-<WS±#£ *T» 
fc.tl.5N BR, SBR^Ofi^-^jgldtt^JxfcW^-S 

£tt#> (^u-fyftfttft. #-f-*'ft3Ett«jftl?) 4 if 

[0 2 5 3] 2g^&{bBE{bte&®tt» mjrc-fflv^TfcJ; 
<> 2a»±Sr»fflLTt>J:i\ *fc2jWHk8Mfctt* 

[02 5 4] ssawwftttWtt, 

0 0fiftSi5IC*f LTO. 0 1 ~2 0fil;gK^*n-r5<O7>5 

o. o i m&njmx-tm&m^ < , 

2 0fil:^&ffix.5i:®)tt-(OSI»S/6 s m5C:i:i6 s fc 
5. 

iWH. 4«;Figtt4UH. *'/^WkBJh 

*j, y j'SRiMMMMHWH. «wa» «*k & 

[0 2 5 5] r©J;?ft^&©;l:#0iJI4, fciilJ, 
*t#-&¥4-6 9 6 5 9-(?\ 1 0 8 9 2 8t, 

6 3-2 5 4 1 4 9f, 15§nBg 64-22904 



[0 2 5 6] *%9HDMtimi8.®>t±, "f^T 

iti-z>i&#mtLxmmi,xt>&<. mtmt ltsu 

«\ SE^ttifi£<m^&£<£ffln1JK^1-5 2fi&# 
liLTI«LTtav\ 2f$.#m\Z-fZt, 2rfL#<D 

^£lc±oTli3t«#£&-g-L-^-;* Mb 

\cxmm-tz>^t&x%z>. 
«mitm» 

y v^w^tctiiTSv'-y *nm?&Sffi»±» 
ftif©m^ • ®si • t- y^mmmm. 

yk ffifi*m, AI*»5. tJJ;^ 

[0 2 5 7] 

[0 2 5 8] TlEII^*3<tO ! lttS0iJf rgpj tsJ;Ot 
1". 

[0 25 9] TmnmW* . r^^^Sj *3i;0? 

11, ^-$x->gy7Dvh/77^- (GP 

fcfc'U GPC*9^i:UTJKy^^uv?g1Sy/uSr^ 
«Lfct© (shodex GPC K-804;B3fn 

(satM i ) 

^ (2 5 OmL) (Cl 0 - !>^-r-fe>^ (1 50g, 
0. 814mol) . *!)7A-tert-7'l-*i/K 
(91. 3g, 0. 8 14mol) %»DX, OXlX&ft 
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CH 2 =CH- (CH 2 ) 8 -C0 2 _+ K 
(BAtv<7fl^- 1 k g) 

(8. 3 9 g, 0. 0 5 8 5mo 1 ) , Tir b-bVfr 
(112mL) Sr&AU 7 OtT 6 0#mM®iLtz o 
ZtllCT? y/l^^/U (2 2 4mL, 1- 5 6mo 
1) , 2, 5-i/^D^Ti/fy^xf;U (17. 6 
g, 0. 0488mol) $:MT$ t>\Z 3 0#ffi#L 
/Co 1 tliC'O^ ^ f /U^xf l/y h y 7 ^ (0. 4 
ImL, 1. 95mmoI) SrJlDx.Tfi'&SrBIJfeLfc. 

i/yhyr^y (5. 66m 
L, 2 7. Immol) ^r^fDx.. *fcKJ&BB*&d>& 5 5 
»8H7^9^8^ (8 9 5mL, 6. 24mo 
1) Sri 4 0#jWtTiD;ifc. 9 frW&f-JMOWUfl 
mtsblci 7 0»lWR*r«rtfc. r©»GCj«6J:9r 
^ y /^y^OtN§^«: 9 2 . 9%-Cfco/c e 
«: h/vxy-eftRltiSttr/^ttJiyiLfca, ft« 
»t^TJo«ur«*+«rt^«ife»wa-&* [p 
1] £#fc 0 [Pi] 
21000, dfi^fttti. i-efcofc. 

[0 2 6 0] ±l5m^fr [P l] (0. 35kg) , i 
E^V^-fe^RjyfrA (8. 8 5g) ATJ&**rA'T 
i? bT^ K3 5 0mLW7«l:M, S^Sffl^, 
T7 0 < Cr*3^«a^Lfc 0 £ft«ft4>JHgdSrtt 

OPEL) SrsKy^— lc*tL"C2 Ow t%JD*., 100 
t-eaiSIBiBUIMl^Lfc. Effi*«Srh^v^*RL 

fciiK TA^^****** (fi^# [P2] ) * 
#fc 0 ^-NMRl^lcj:^ tfy^-l^fcfcD 

[0 2 6 1 ] 1 LBEKJ&*B£lti# [P2] (3 5 
0 g) , h y y h^S/S/^V (15. OmL) , sfvuh 
OTW^'A' (3. 6mL) , *5<fcU<0ffi&&£>l, 1, 
3, 3-rh7^f^-l, 3-^^/U^i/n^r^y 

<OT/^=/VX^»LT^Jt"C5 x 1 0- 4 3*t L 

MEEe^-r6w^(cJ:i9, 
(fi£># [P3] ) Sr#fc c »&ftfcS^<0«¥*&# 

^■ftii2 6ooo, ^ft^tti. 2-efeo/c 0 
[0262] m«ici LMErasssica^ft cp 2] 

m&&<Dl f 1, 3, 3-rh7^^-l, 



I*Slfx^l^ [P4] ) Sr#fc 0 #<b 

*tfcfi^*©»T«&»^*tt2 6 0 0 0, 
1. 2T*£>ofc 0 S^l^^fc«9tC^A^nfc¥^ 
tf^yyug^&S^H NMR#W(cJ:9#£>7c<hc: 
5, 2. Offl-Cfcofco 

[0 2 6 3] I^«{C1 LBJES^^Slcm-g-ft: [P2] 

/K iocfct/OfiffiS&tf) 1 , l t 3, 3 -"f byff-fr- 
1, 3-^^/^^n^^y^Srtt^, JO^RlS 

^y/vS*ffiif~vi^ite# (a## [ps] ) 

fc 0 #e>*tfcfi^ft:o»5p«WH L l:Ht2 6000, W 
*5M&ttl. 2-Cfcofc. a^*ld^-3fc9li*AS 

fc£:i5, 1. 4<@-C&>ofc 0 

(»ii«2) »«ff*3J;i;«««ft*<D2L<Z)-fe^7^ 
yU;7 7*^lC, CuBr (8. 3 9g, 0. 0585m 

o i) *rtt»*. Rfc*»rtSr*i«*Lfc. rthx 

b V/is (1 1 2mL) Srflnx., ^;w<7*7 0tt3 
0#IBS#Lfc. rixtCT^y^K^/l- (2 2 4m 

D , 2, 5-^n^er^trv»^^ (2 3. 4 

g, 0. 0 6 5 Omo 1 ) , ^y^^f;^xfl/V h 
yj^y (0. 500mL, 0. 2 4 4mmol) (c\ 
nHfthyr^V'tai-) SrJlJx., EfcSrBM&Lfc. 7 
Ot^jR«#Ufea*e>, T^y^K^/^ (8 9 5m 

D Sri 5 0»3&Mfc*«tt(cjBTLfc o r^y/ugr/ 

f/^ITMChyr^y (2. 5 OmL, 12. 0 
mmo 1 ) Sril^DUfCo K&BlteJ: 9 3 1 o$M«B«fc 
1, 7-t^^^xy (2 8 8raL, 1. 95mo 
1), hyr^>(4. OmL, 0. 0195mol) 

SrJnx, ^l#^t7 0 < t:r*2 4 0»^jS#Lfc o KjS 
S^ftSr^ihVTMBrfcU ffi&X/i'^y&^ASrziL 
fcflL IP*j>Sr«ES*i-Sri^J:Dr^^S* 
(fi^# [P6] ) Sr#fc 0 [P 6] (O 

2 0 0 0 0, $H-&#*f* 1 . 3 tfco 
/Co IIfW2Lt/<7^77^^l:, [P 
6] (1. Okg), $SS»*y (34. 8 
g) , N, N-^f;«T; K (ID Srtt5&*. 
fc*a*T 70ttl5 l$ISJD£tft# UfCo aufSWET 
"CN, N-^f;«7; KSrBfe*Lfc«, h/^> 

y ^ASrSttT/V^^7^-CitiaL 
fCo *»o»*4>Sr«EES5fei"*ri^J:9fi^ft: [P 
7] «r»fc. 

[0 2 6 4] mm i §tt2L%m7yx=^ [P 
7] (ikg),a»7;^: (2oog,a«m 

^ 3 -7-K7 0 0PEL) , h/P^V (1L) ^ttii 
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&W£tZ^tlz£*)n&ft CP 8] £#fc 0 
[0 2 6 5] 1 LBEBSSSIdl^ft CP 8] (7 2 
0 g) , h JJ ^ Y *s (3 1 . 7mL) . Xfrh 

(8. lmL) , *5«fctf04Bfi&©l, 1, 
3, 3-rh7>f^-l, 3-i^lf-/^»ci^> 

<or/^^SIc*fLT*yHfC5 x i o* 4 S*fc L 
(S^ft CP 9] ) fcfcfc. *&*Lfca*fltt>*¥ttft 

ftttGPcas wy^fi/^i) iat)23oo 

lc>g A S ttfcTJS©-> y /i'SoSt 1 H N M R ^flflc J: 
9#&6fc£;:6, 1. 7flT?*>ofc 0 
[0 2 6 6] H*£l Li»ESl6««lc«^fr CP 
8] , h ] J* V^ri/i/yls, is* h^v^^vPfc Kni/ 
7V, ^hfi^f^ *5£tf0fi£44>l, 1, 
3, 3-rh7^f/V-l, 

^r^^^jVM Kc*i/7V<D&Ai;tete^/Wt^7 0#3 

(S£# cp i o] ) #e>nfca^*o 

2 3 0 00, SH^BSMittl. 4T**>ofc 0 S^#l# 

[0267] ^tgic i \.mssxmm\cM^ cp 

8] , ^h^t^tKn^y, *frh€9t*?- 
;K *5±tfoi64©i, 1, 3, 3-rF7^f/^- 
1, 3-i^lf=/u^S/n^^«f:Srft3i*, AlftkK& 

i/])*mmf&v~*%m&# [pud *# 

fc. »5>tlfc«-&fl:o»TlSiH-*ttGPC«K <#y 
i/y^I) i£j;9 2 30 00. 4 

7 j@-efco^ 0 

<J8i«3) 3KK**5J:tfl««IMtt<0 5 0 Ll^i 

IC, CuBr (251. 82g, 1. 76mol) Srft 

3 6 0mL) $r^x., 6 8t?2 0»BI»ffLfc q rtt 
|CT^yA«^/W (6. 8 0L) , 2. 5-i^/n^e 
r^ey^xf/U (5 2 6. 7 0 g, l. 46mo 
1) > ^^f/V^xfi/yhy (12. 0m 
U 0. 0 5 8 5mmol) (rtlEJR h y T 5 V£* 
1") SrAOx, EJSSrHB&Lfc. 7 0t«S^L^^ 
fe. T ^ y /VK^/U- (26. 80L) £204 



U7^y (36. OmL. 0. 176mmol) £i£iD 
LfCo ElS&flteJ: 9 3 9 7 1 , 7 * 5* 

(8640m L. 58. 5mol) , h U T ^ > 
(120m L, 0. 585mol) £*Dx., 8 0tVC2 
4 0»ftUR«#Lfc. ^tMJT^y (8 0mL, 
0. 3 9 0mol) SriliHU 9 Ott2 4 O^JoSfi 

[0 2 6 8] &foW&®)* h^^-WWiU 

TA^^S***** (fi^ft CP 1 2] ) £#fc c 

[P 1 2] ©»TO»fttt2 4 0 0 0. #T-fi 
iMSttl. 2 1-CfcofCo SiffiWttl 0Lt^7^7 
5^3^ 16# [P12] (3. Okg) . BH*#y 
*A (2 4. 5 g) s N, N-S^^/lflarrS H (3 

L) SrttiZ^ i^lTioot-eio^WMjf 
Lfco fl«S«BET-CN f N-^fA«B7$ KfcB* 

(KB r & <fc tfcfejRIft y ? A SrftttT ^ 

iDfi^tt [PI 3] £'#fc 0 

[0 2 6 9] ilSftWl 0L*J£77* = K, fi£*# 
[P 13] (3 kg), W Kn#/U*>T h (4 5 0 
g, Bftfc¥», *3-I7-K5 00SH, ^ra-y- 
K7 0 0SL) . ^l/V (0. 6L) Srtti**, BUt 

[Pi 4] zmtz 0 

[0 2 7 0] 2 LRJ&®&\ZSL&# CP 1 4] (10 0 
Og) , hyy h^>7> (5 2mL) > ^V^ h f?Bl 

(13. 3mL) , ioi^OttS^COl, 1, 
3, 3-fh7^f^-l, 3-i? i/u^-f-y 

SrSJS^* -CiSiD U/Co h y * h ^^7 
T/u^=yu»cS*LT*/i/Jt-ei X 1 0~ 3 ^fiT*$>o 

^y/uS508^^*fi^» (fi^# CP 
1 5] ) *%tz Q WfeHfcS^flcoft^i^^lttGP 
CfJ^ (sKy^^uv**) i^J:l9 2 8 5 0 0, $H^» 

t^h, 2. 5<ir*$>ofco 

[0271] influc2 LRi&mmzm&ft cp i 4] , 

3-^/^^h^ntf/^h y y F^»7^ 2, 2' 
-T/^-2-^^/^f-o^hy/WSrttii^ »DfR 
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m^tft [p i e] ) ®t>tiitm&ft<om 

8 5 00, 4-?&ofc D fi£#l5HF- 

Sfc 0 IC^A y AgtD&Sr'H NMR 

#*rfcJ:D*«&fci:^ 2. Sfi-C&ofc. 
[0 2 7 2] R&K: 2 L»SSSteS'&# [P 1 4 ] 
(1 0 0 0 g) . h^rv/^^/Vfc Yn-yyy (4 5 
mL) , tfvl' h ^vl" (13. 3m L) , fcil/O 

ff&&0>l, 1, 3, 3-rh7^f^-l, 3-^fc* 
^u^^n^r-J-^jgfrSrlta^ ft*, fi<&fr [P l 

5] e*«Mct^ h*i/^^t kp^7^ 
mitw [p 1 7] ) zntc 0 nbtntm&# 

19 2 8 5 0 0, 1. 4^ot S^fr 1 

3 9 ic * ftfc ~> y ;i^I©a * 1 H N 

(KBM4) ttH¥l l-0 8024 9<OMt«2l:B 

:/n***- h U Hffc?g-&i<b2, 2-fcT 

try^ta-frttJItt Lt, T*9Am-n-71'A'& 

-y^A (fi^ft [P 1 8] ) £#fc 0 

•96100. ^fltfM&tt 1 - 3 "CfcofCo fi^# 1 # 
^S^O^A^^^O^y/PS^Sr'H NM 
RMia^^ct:5, 3. 3<S-Cfcofc 0 

10 2 7 3] cttjd^y^r*— H^ntf/n-y^ h*- 
h*^yAglc£&LT, ¥*&3. 3fflco 

hy^ h^r^>y;n^ft5^;m^ (m^# 

[P 1 9] ) £r#fc e 
/Uyy^n\Z y CuBr (22. 4g, 0. 156mo 
!)/Mll2mL) SriHJx., *4 7 0^X3 0 

#w«#Lfc 0 ^ tucr ^y/v^y^/w (o. 20k 

g) , 2-yD^^oety^f;V (8 6. 9g, 
0. 5 20mol), hUT^y (0. 19mL, 0. 
1 8 g , 1. 04mmol) SrflDx., Sl£«:8B*&Lfc, 



7 0t:-ClBURft#L4A5e,, r^y/^^/u (0. 8 
Okg) £ 1 5 0#2N}Tii^ttWBTL*: e y a 
S^yUOjST^^^hyr^V (1. 81mL, 1. 
7 1 g, 9. 8 8mmo 1) SriiiDUfc. §l#St#7 0 
t:-C2 3 0^^ffi#Lfc o Rrt?a^««r h^vc* 

it^wticj; 9 r^^r^^s^aa^ft: (Jt-g# [ p 

2 0] ) £#fc 0 [P2 0] ©»¥*WH*tt2 

6 0 0, ^MMl. 1 8-C£>oAc 0 i|If#2L 
t^7^77^^{C, 1^* [P2 0] (0. 93 7 
kg) , ftK^y^A (7 3. 5 g) , N, 
/W»S7^ K (0. 8L) Srttii*. a*ftj«T7 
T-5^IR|^SH$LfCo *Pf£«JETT*N, N-^^A- 

^ic^»*h»» (k b r *5±t;*»ft3cS*»^ y * 

EEB*-t-SCtl^J:9fi-&* [P2 1] «r»fc. 

(Hft«l-7*f>tK^«:««l-2) «5g«l-4-C 
#fe*lfc«**[P2]* [PS]. [PH]> [P 
15], [P 1 6] fc#aK{fcB35Jh»J^>5fe3c^»JSrE^ 
U *;ft,^*u fi£*# [Pll] > [P 1 5] oga^^ 
oi^-Cli4flSSn*«t (^^ft^T-fe^/WT-fe hi- 
— M £ffl^T, M^fr [PI 6] (DgE-g-lCo 1^X13:2 

3BWfc*£$iirfc. [P2] , [P8] <D 

E^^cov^Tttag^t:*j^t^:LTe4k (o) -^t'^f 

(#^-*K^5fi£>fc Kni/yyl/at3p*&5« 
Oa-/f/Mfl/yS^t 0 S i -HM 3. 7 
Ommo 1 / g) 5r^t\ S i - Hg^B^ft^ TA'Jr 
-^lOl. 8Sftlcft5*«raS!lDLr 1 5 Ot:, 10 
0 Wtt»t>^2mm©^FW: 
LfCo «{t«t£»<0«fls«>a>&2 (1/3) ^y>-< 
/mWW-SrlTtltt, 3liS*tt (l)i^-h^7 76 
m. m%M& : 2 3^, : 2 00mm/s e 

c) £fF«Uc e *fc, «{b««rl 5 0t©RIWK:t 
iBI»2 0 0i*ra«*5J:t/l OOOftBftldfiffl 

[0 2 7 4] 
[^1] 
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B 




loooh 


3000b 




P2 


B2:l S 




CatC 


M50(HPa) 
TbCMPa) 
Eb OS) 

raws 


0.36 
0.62 
160 
CP 


0.36 
0.57 

160 

CP 


0.40 
0.65 

140 

CP 




P15 


Al:lS 




CatA 


M50(KP*) 
TbCMPa) 
EbOO 

$m*tt 


0.37 
0.S9 
140 
CF 


0.41 
0.55 

140 

CP 


0.43 
0.65 

130 

CP 


3SJ6W3 


Pit 


Al:2ffi 


Cl:l S 


CatA 


ttSOCMPi) 
TbOtPa) 
EbCO 

flHftttffi 


0.46 

0.40 
130 
CP 


0.38 
0.62 

150 

CP 


0.41 
0.54 

130 

CF 


3d&*f4 


Pll 


Al :1 ® 


Cl:l« 


CatA 


MSOCMPa) 
TbQlPiO 
EbCO 

wm*m 


0. 29 
0.48 

160 

CF 


0.27 
0.49 

170 

CF 


0.30 
0.47 

150 

CF 




PI6 


Al:l® 


C2:!3 


CatB 


MSOCMPa) 
TbCMPa) 
EbOO 


0.29 
0:47 

160 

CF 


0.30 
0.49 

170 

CF 


0.31 
0.48 

140 

CF 




P8 


B3:l£ 




CatC 


MSOQffa) 
TbCMPa) 
EbOO 


0. 23 
0.49 

180 

CF 


0.30 
0.50 

150 

CP 


0.32 
0.55 

150 

CF 


r±r**- rat n 

7 


P8 


B2:2 & 


C3:l SB 


CatC 


H50QiPa) 
TbCMPa) 
EbCO 


0. 25 
0.46 

180 

CP 


0.32 
0.36 

140 

CP 


0.37 
0.58 

150 

CF 




P8 






CatC 


MSOCMPa) 
TbCMPa) 
EbCO 


0.31 
0.40 

150 

CP 


0.13 
0.14 

110 

AP 


0.16 
50 
AF 




P15 






CatJ\ 


MSOCMPa) 
TbCMPa) 
EbCO 


0.45 
0.47 
110 


0. 26 
80 


0.20 
40 












®««S8 


CP 


AF 


AP 



ft££SJ: Al-fy-/HS 7 6 5, A2-*/-/U 
LS 2 6 2 6. B 4 4. B2—tt\f % S 

2 1 3, B3-^ey3 2 6 

${LBSlh#J : C 1 -MVMf / 1 O 1 0, C2-- < 

y^*2 4 5 

mmm c a t . a-u- 220 (s^^th^t* 

^/UT-feh"*— K 2g|S) , Cat. B- C^5vi^ 

m/9^u^r^>=3U/m) . ca t. c-ga 

(0) -W-tVy- h^^^v'd^lJ-V^ft: C 5 x 
1 0" 4 ^S) -^fctcL>Z<Db $ mtM t Uffittv/n^r 

a-^^/W^^U^S^^To S i -HSi 3. 7 0 
mmo 1/g) S i -HS^tA^ (or;l/ ^- 



(HJfi«8-l 8ft5>WcJt««3-5) Msg«l-4 

[p 3] - [p 1 9] {c&mmim± 

(i^^i^^T-fe^T-fe h**— h) fti^U*2tf S 

*m LA**'*— xyHCJ*a»ft < ft 5 * -COttB-CfMB 
L/c 0 SB^<b^^2(c^Lfc 0 
[0 2 7 5] 
[*2] 







3t5^a 










P3 


Al 


C2 


CatA 


0.3a 




P4 


Al 


C2 


CatB 


0.5h 


10 


PUP5(1:1) 


A2 




CatA 


0.6a 


2SUSW 11 


P9 


Al 




CatA 


0.3h 


«S« 12 


PIO 


A2 


C2 


CatA 


0.4n 


»6tt 13 


P9/P11(1:1) 


Bl 


C2 


CatA 


0.6a 


m&w 14 


P10/P11(1:1) 


B2 




CatA 


0.8a 


fmm 15 


P15 


A2 


CI 


CatA 


0.3h 


3£Kff3 16 


P16 


A2 


CI 


CatA 


0.3h 


mmm n 


PftP10/Pll(l:l:l) 


Al 


C2 


CatA 


0.5h 


£J6#1 is 


P19 


B2 




CatA 


0.3h 




P6 


Al 


C2 


CatA 


1.0h 




PU 


A2 




Cat.B 


3.0h 


tt*«5 


P17 


A2 




CatA 


1.0a 
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%£J£M : A 1 -ifV-vUL S 7 6 
LS2 6 2 6. B 4 
2 1 3. B3-f^ey32 6 
mm&M : C 1 •••> itViSj y>7 7. 
frUS y?*24 5 

Cat. A-U-2 2 0 
^Tirh^— K 2^5) , Cat 
m/ 7 $ y ^ T S V = 3 ffi/ 1 S) 
(SffiffU 9-3 045>tfi:tt:lt« 
4T-#bixfcfi^* [P3] - [P 

A:Al^/U^Afi) 30S 



5. A2 
4. B2 



fcfV 



10 10. C2 --f 
. B 

6-8) Sit«l- 
1 9 ] ^ft-^ft 1 0 
$CCR: f^X£l 

y?*2 5 



*8Efttt*R3». *7/-A^rt1t&b2to 
JWatf— (^I«asxi2 0l, »« 

&gl8 0W, ^7y^^M6 3t, fi^2^H 
*&PH 18») ICT5 00 0 ffRMUf Lfcf**>«ft*« 
ffi, *5j:^fiR^S»m^S®OM^H-2^^KRBL 

fctt*«:S3U:^Lfc. 
[0 2 7 6] 
1^3] 



— O > A > 



ESfett:A# ^ O 

®*2c£#J: Al-ty-^LS7 6 5, 
/HS 2 6 2 6, B 1 • -f-X bV144, 
Z/2 1 3, B 3- tf^3 2 6 
©^{bKihSJ : C 1 -JjVjS/ y?*\0\0 
^^7^2 4 5 

®mtm& :Cat. A-U- 2 2 0 {*?-??• A>m*JT 
ir^vUTir hi— K 2W , Cat. B- W**7vl' 

BtfS/ 7^!);vr^y=3Vm) 

1, 2-jKy^^V©3t®ftttfeK: F-^^a: 
y*y h-frhVT?}) U~ K G-hy^fo-^ 

®"5IiiS9: H-P 1 1, I-PN-2 6 0 (^y^^x 







® 


® 


9 


® 


<5> 


® 


<z> 


AS 


mm 

M 






$tt* 19 


P3 


Al 


C2 


CatJS 




P 


I 




0.3h 


o 


0~A 


O-A 




P4 


Al 


C2 


CatB 


D 


F 


H 




0.5h 


o 


o 


o 


SJMsi 


P3/P6(l:l) 


A2 




CatB 


C 




I 




0.5h 


o 


O-A 


O-A 




P9 


Al 




Cat-B 


D 


G 


H 




0.6h 


o 


o 


o 


3SJ60123 


P10 


A2 


C2 


CatB 


B 


G 


H 


K 


0.8h 


o 


o 


o 


£»«24 


P9/P11(1:1) 


Bl 


C2 


CaLB 


C 


F 


I 


L 


0.8h 


o 


o 


O-A 


3SJ6W25 


P10/Pll(l:l) 


B2 




CatB 


E 




I 


M 


O^h 


o 


O-A 


O-A 




P15 


A2 


CI 


Cai.B 




F 


I 


M 


0.8h 


o 


O-A 


O-A 




P16 


A2 


Cl 


CatB 


E 


G 


H 


K 


0.8h 


o 


o 


o 




P&fl>KVPU(l:l:l) 


Al 


C2 


Cat-A 


C 


G 


H 


L 


0.8h 


o 


o 


o 




P19 


B2 




CatB 


D 


F 


I 


M 


0.8h 


o 


o 


O-A 




P9/PlQfPll(l:l:l) 


Al 


C2 


batB 


C 


G 


H 


L 


l.Oh 


o 


o 


o 




P6 


Al 


C2 


CatJ* 


D 


F 


H 




l.Oh 


O-A 


o 


o 




Pll 


A2 




CatJ* 






J 




0.3h 


O-A 


A 






* P17 . 


A2 


w 


Cat.B 






4 




43 









> a > x -> nft m 



A2-UV- 



C2- 



(36»«3 1-3 2*e>t/iijt««i9-i o) mmmi 

~~4X-'&htitcm&# [P9] - [PI 7] Srffiv\ n 

9-3 o*f>wcit»^6-8 tmmz&&vo& 

hy > h^^>^>-sr2ffl«aDU i*ia^«9S:»fc. 
mmmi 9*3 ok bv\ztt&m e ~~ 8 tmmzLxm 

[0 2 7 7] 
1^4] 
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<3> 


® 






CD 




3 
ft 

H 










SUM 31 


P15 


Al 




Cat. 
A 


C 


G 


H 


L 


N 


D.8* 


o 


O 


o 


O 




P9fl>HyPU(l:l:l) 


Al 


cs 


Cat. 
A 


E 


F 


H 


K 


N 


D.5fc 


o 


o 


o 


o 


turns 


P17 


Al 


_ 


Cat. 
A 






J 


K 


N 


3.0h 


A 


A*~X 




A 


itttmc 


PHVPU(1:1) 


Al 


_ 


Cat. 
A 






J 




N 


2.5li 


A 


A~X 


X 


A 



O > A > 



O > A > 



> A > x 



x — 

x -* 

-> IWk (tt 

: o-^±mt. A- 



Rubbol AZ(Akz ottR) 
®5fe3c£#J : Al -f/-;HS 7 6 5, A2-fy- 
/VLS 2 6 2 6, Bl-f)?tV14 4 x B2-f^f 
^2 13, B 3— ^*irV3 2 6 

(ZMMCSSJhM : C OlO, C2 - 

«M:Cat. A-U-2 2 0 (*J7*f-A4l*JT 
•fefvUT-fc h"*— K 2^) , Cat. B- C*^^ 

1, 2-^y^^xy©»ttf: F-^^i 

®"T!#RI : H— P 1 1 > I-PN-2 6 0 (tfDznXy" 

^zk'.mnitum) . j-dop (^^^^^u- 

— h y^f;U7x;^»7^ M— h y^fn-;i/^ 



mmm3 3-3 94btfi:it«wi i~i 2) 

»5S«l-4-C#e>lifcS-&ft: [P2] . [P8]. 

[pin, [pi 5], [p 1 e] iz&mmmitm 
^ftgfemzm&u men* [pi 1] . 

[P 1 5] ©E^ICOV^rr44ffiSntta &7<?A>m 

VT^/uT^hi—h) zm^x. m&w [pi e] 

[P 2] , [P 8] OE^jco^TttWt««Cfc trs 
& (0) -i?^f h^^f/^o^fy^, 
ffi{kSd^LT«tt^n^^ 5 fl<D t K 

nv/!) yi^S t 5 ®<7> a - J 3-/i>*3- u>^^r^# 0 
S i -Hll 3. 7 Ommo 1 / g) SrJBV\ S i - 
H&&m&#<DT/i>fr=-/\'m<D 1 . 8 S»dftS*S:jS 
#DLT 1 5 0^, 1 0 O^Wfc^-frfco fflft*ttfir*lt> 
J IS A 5 7 5 8-1 9 9 2 

*&A : 2 3^ 3l?K£ffi : 2 OOmm/s e c) SrffFtf 

X 1 2 01, tt&tm& 1 8 0W N -J J y^^;HW6 
3<C, KHJt2«fR|*, *S18») ICT2 0 0«fW4?> 
^ClOO OI«nBJH»LfcWk»«r, ttM£l^«U:ai5£ 

[0 2 7 8] 
U£5] 
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5155 Wit 


as 






B4t& 


« 




IVVUu 


InfMh 

OUUUU 


£160133 


P2 


B2:l* 




CatC 


MSOCMPa) 
TbQSPa) 
Ebtt) 


0.36 
0.62 
160 
CP 


0.36 
0.57 

160 

CP 


0.40 
0.65 

140 

CP 


*tt«34 


P15 


Al:2S 




CatJV 


M50(kPa) 
TbftPa) 
Ebtt) 


0.37 
0. 59 

140 

CF 


0.41 
0.55 
140 
CP 


0.43 
0.66 

130 

CP 


£*«35 


Pll 


Al:2» 


Cl:l& 


Cat_A 


MSOCMPa) 
TbOffa) 
Eb(l) 


0.36 
0.40 
130 
CP 


0.38 
0.62 

150 

CF 


0.41 
0.54 
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